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PROFESSIONAL DISK DUPLICATION 


CLONE, TEST OR REPAIR ANY COPY ANY CD NOW 
Sy NO PC REQUIRED 


MULTI-FORMAT DUPLICATION - FAST AND EASY! 
DUAL 8X DRIVES MAKE TWO COPIES AT ONCE 
INTERNAL 25GB HARD DRIVE STORES IMAGES 


SUPPORTS IDE, SCSI, SCA & NOTEBOOK DRIVES 
EE 3 i PRO AUDIO MODEL HAS SP/DIFF AND ANALOG L/O 


COPIES AND SERVICES HARD DRIVES 
PRINTS TEST REPORTS ON YOUR PRINTER Instantly copy music and CD-ROM compact discs. Make backup copies of your 
DATA RECOVERY MODE BUILT-IN favorite music and software on rugged, permanent CDs. Produce discs quickly 
and economically. Make custom audio CDs with just the songs you like. 
Copy entire hard drives with this pro service station. Set up any SCSI or IDE Use our dual drive units to copy two CDs simultaneously, or choose the Pro 
drive with your original software. Attach a blank drive and press start. Make Audio modelto make crystal clear music CDs from any analog or digital source. 
copies quickly and easily. Dupe-It copiers are totally self-contained. No additional software or hardware is 
Use the built-in drive service system to make used drives run like new! required. Call today for more information! 
Eliminate defective sectors, and restore hard drives to error-free condition with 
the factory re-mapping system. Test hard drives for top reliability using the built- 


in test feature. Print analysis reports on any standard parallel printer. Get the MULTI DRIVE IDE DUPLICATORS 


technology used by drive repair services. Call today! 


25GB MP3 PLAYER 


after mail-in rebate 


PLAYS OVER 10,000 SONGS FROM HARD DISK! 
PLAYS STANDARD AUDIO AND MP3 CDs AND CD-R 
DOWNLOADS MP3 FROM CD-R TO HARD DRIVE 


POWER AMPLIFIER DRIVES SPEAKERS DIRECTLY COPIES EVERYTHING, PARTITIONS, O/S, THE WORKS! 


BOTH STANDARD AND ULTRA, FOUR AND SEVEN DRIVE MODELS ARE 
MP3 is here! Get high performance digital sound and store over 15,000 songs AVAILABLE NOW! 
on hard disk. Download over 300 songs from a single CD! THE ULTIMATE HIGH SPEED PRODUCTION TOOL FOR SYSTEM BUILDERS 
Grab new music from the net. Use your PC to create custom MP4 CDs with just AND CORPORATE MIS 
the songs you like. Load them to the internal hard drive for realistic, 3-D theater 
sound. Patented digital signal processing gives you crystal clear sound. No PC 
connection is required. Connect any stereo system, or directly power external 


Copy entire hard drives with ease. Multi-drive duplicators are an essential tool 
for dealers and system builders. Why spend hours installing and formatting 
drives when you can dupe them instantly? Work like the pros. Get your own 
multi-drive, stand-alone duplicators today. CSC offers a complete line of four and 
seven drive copiers in both standard and ultra versions. Ultra models transfer 
data faster than any hard drive! Rates of over 1GB per minute are supported. 

Set up any IDE drive with all your original software. Attach blank target drives, 
and press “start”. It’s that easy! You can duplicate four drives in less time than it 
takes to copy one on a fast PC! Your duplicate drives will be identical, bit-for-bit 


CORPORATE SYSTEMS CENTER perfect copies, with all the files, partitions, and information on the original drive. 
Building systems is tough enough. Why spend hours installing software? Save 
3310 WOODWARD AVE. © SANTA CLARA, CA 95054 : 


time. Save money, Call today and let us Fed-X your duplicator for a risk-free 
WWW.DUPEIT.COM aia 


408 330-5524 evaluation! 


Over 80% of the Fortune 500 depend on CSC products. Shouldn't you? Call today. Most orders ship within 24 hours! Call now for more information and a free price 
comparison guide, Quantity discounts are available for dealers and system builders. Copyright laws must be observed when duplicating CDs and hard drives. © 2000 CSC 


speakers. Get digital sound and room-filling bass. 

The hard drive organizes your music in folders. ID-3 tags display the title, 
album, and artist on a large LCD. Use the jukebox feature for an entire evening 
of great music. Play songs randomly or in sequence from the internal hard drive. 
Unlike CD changers, the A/V certified 25 GB hard drive won't wear out, even 
under continuous use. Call now and try your MP3 player tomorrow! 
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Serving 


Silicon Valley } 
since 1964! A 


...brings you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 


SCS/ Drive Cases 


Just in...two new styles of SCSI drive case. Perfect for 
those RAID systems, server backup, or other mass 
storage systems! Both feature: Power and drive status 
LEDs, front panel oft/on switch, SCS/ ID switch, fan- 
cooled switching power supply. Attractive beige color, 
curved front panels. Rear panel is punched for SCSI-1 
(ICN-50) daisy-chain connectors, internal SCSI cable not 
included, Brand new in box, 90-day warranty 


Nework Print Servers 


@ Milan ‘Fastport’ Mode! 3100 

@ 10BaseT, 10BaseT2 & AU! 

@ Serial and parallel ports 

@ includes power supply and IEC cord 


@ Two-bay case 
@ RCA Jacks! Sound Cable incl 
@ Measures 6.3" x 7.0" x 11.25" 


@ 80-watt power supply 
HSC# 18267 $39.95 


HSC# 18387 


@ Milan ‘Fastport’ Model 3100CX 

@ 10BaseT Ethernet network print server 
@ Serial and parallel ports 

@ Includes power supply and IEC cord 


HSC# 18386 


$45.00 


@ Four-bay case (similar styling to 

— Pr two-bay case above), no sound cable 
. @ Measures 103° 7 125" x 143° 
@ 200-watt power supply 


ae HSC#18268 $49.95 


..and two more cases! 
@ 35° compact SCSI cabinet 
@ ideal for 1” high SCSI drives 
@ Built-in fan-cooled power supply 


# Two 50-pin Centronics daisy- 
chainconnectors & SCSI switch 


on rear panel e 


@ New, with IEC power cord, 90 day warranty 


HSC# 80545 $9.95 


@ CD-ROM drive tower case, made 
for Compaq Computer Systems 

# Can handle 7 5/25" SCSI-W/Il CD- 
ROM drives 

@ Includes 200W power supply, 
slides for dnves 

@ Removable front and side panels 

@ Solid heavy gauge construction 

@ Seven-position daisy-chain ribbon cable included 


@ New. 90-day warranty 
HSC# 80544 $89.00 


Keypad Mouse! 


Unia’ mouse with multi-function keypad! 
Numeric & special function keys, including SHIFT 
ALT, RETURN 

@ Unique all-in-one ergo design for easy data entry 
LED indicators, 400/1200dpi switchable 

@ PCIAT compatible, w 9-pin D conn 

@ New, 90-day warranty 


HSC# 80539 


5 ad 


$9.95 


Multimeter Specials! 


@ Model #AEEC-1890 3 1/2 Digit LCD DMM 
Adjustable large flip-up display for the easy viewing 
@ 0.5% basic accuracy, dual-slope integration A/D 
@ Measures AC/DC volts, ohms, current. capacitance 
hFE & temperature (temp probe included!) 
@ Ranges 
1000VDC, 700VrmsAC, 200 ohm - 200 Megonm 
20 mA - 20A, 2nF - 20 uF. NPN/PNP hFE 


@ Separate jacks for capacitors and transistors 

@ ‘HOLD’ function to capture measured peaks 

@ Soft rubber cradle protects meter, prevents skids 
@ Brand new! - With test leads 

@ Compare at prices of $70, $80 and up! 


Disk Drive Deals! 

Seagate $T31722A 1 7 GB hard drive 

Great for back-up, add-on or small 
dedicated systems 
IDE 40-pin connector ¢ ‘ 
Used, tested good 
Standard 1" high 3.5" form-factor ag 
90-day HSC warranty 

HSC# 18502 $32.50 

@ Seagate $T32171N "Barracuda Ultra-SCSI" 

@ 35° 2.16 GB hard disk drive 

@ 7200 RPM. 9.4 mS access time 

@ Packaged for Motorola product 


@ Brand new, with slide brackets 
@ OEM (Motorola) box, 90-day warranty 


HSC# 18388 


HSC# 80504 $39.95 


@ Some people just don't like digital meters 

@ Soltec HM102S 20 KOhm per Volt Multitester 

@ Ranges 
0-1000VDC, 0-1000VAC, 0-50uA,0.5, 5, 50 & 500 
mA, 0-20 MOhm with X1, X10. x1K & X10K ranges 

# Standard banana-plug test 
leads, manual included 

@ Carrying handie/stand, 


measures 3.5" x 5.25" x 
1.5", mirrored dial for 


parallax-corrected readings 
@ New. 90-day warranty 


HSC# 18260 


$49.00 


Seagate ST15150N 4.3 GB "Barracuda" 
7.200 RPM, 8.0/9.0 ms avg seek time 

21 Hds, 11 Disks, 3,711 Cy! 
Standard 50-pin SCSI ‘ 
Half-height size (1 5" tall) Wye 


* 


$75.00 


Refurbs, 90-day warranty 


HSC# 18412 
Halted 


MEE TY @ectronic 
specialties ca. 


5 eR Nee Supply es 
Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) = 


Internet World Wide Web: http www. halted.com = 
3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or- vasea| 


Useful Utilities! 


@ Supercharge Windows with PowerDesk! 


@ Drag, drop files with multiple views, built-in ZIP ultility 
View over 80 types of files -- Super search engine! 
Powerful email attachment decoder 

Instant graphic view of hard drive space 

Many more features. too much to list here! 
Windows 3.1, 95, 98 & NT compatible 


HSC#18360 


e27f fe 


$9.95 


Conquer Zip files with "ZipMaster"! 
Use ZIP files without unzipping 
Saves tons of disk space! 


Makes regular ZIP files look like folders 

Integrated viewing previews over 50 file formats 
Handles ZIP, Z, RAR, ZOO, ARJ, GZ, TAR.. MORE! 
Windows 3.1, 95, 98 & NT compatible 


HSC#18361 


¢ 
¢ 
+ 
¢ 
¢ 
+ 
+ 


$9.95 


¢ Keep after the glitches with “Fix-It Utilities 99° 

@ Powerful diagnostic and repair package 

@ View, open/convert 12 file types, 4 email formats 

@ Over a dozen hardware diagnostics 

@ NTFS. FAT. and FAT32 disk repair 

@ Integrated views for Work, Excel. PowerPoint, AVI 
files MORE! 

@ For Windows 95, 98 & NT 


HSC#18362 


Rack-mount Chassis! 


Rugged construction for heavy duty server use 
Supports all standard ATX motherboards 
Industry standard 4U height 
250W standard/350W surge high output supply 
Filtered cooling system, locking front panel 
Can mount up to ten drives 
@ Folding front handles, mounting ears & accessories 
@ Brand new, boxed with 90-day warranty 
@ Available in black or cream textured finish 


$195.00 
$195.00 


HSC# 80540 Black 


HSC# 80541 Cream 


Do-I/t- Yourself Server Chassis! 


@ Standard 19° rack enclosure for 20-slot backplane 
6 75°H x 24 25"D, heavy duty panels 
Brackets for 3.5" & 5.25" drives, power supply 
Front mounted 5-pin DIN with cable for keyboard 
Cabinet can be modified to accept AT-style 
motherboard (power extender cables included. 
some drilling required, no returns when drilled!) 
Hardware pack and IEC socket kit included 
Brand new, high-quality construction 
Includes 150W AT power supply! 
Inquire about higher wattage or ATX power supplies 


@ Changes are coming to our website. stay tuned! 

@ Simply point yourbrowser to Attp:/www.halted.com 

@ We pian secure shopping. with shopping basket! 

@ Or, you can email your orders to Asemail@halted.com 


Watch HSC's Website!, Weekly Web Specials! 


@ Anew section has been added to our web page! 

¢ Simply go to www, halted,com and click the top button! 
@ Items from our ads, as well as non-advertised items 
Also, you can download our catalog as Adobe PDF files 


Headset for Gamers! 


@ Unique stereo+eadset has built-in mouse control! 
@ Keep your hands on the trigger buttons! 

@ "UR Gear" 3-dimensional "joystick" control 

@ Integrated stereo headphones, built-in microphone 
@ Even includes voice-recognition software! 

@ DOS. Win 3.1, Win 95 compatible, DirectX compliant 
@ Easy to install & used, full step-by-step manual 
 3-D position sense & movement detection 

@ 4-button hand control as well as voice command! 

@ Infrared pickup installs on monitor, parallel interface 
@ HSC 90-day warranty 


HSC#18476 


20X CD-ROM Drive 


@ IDE 20X CD-ROM Drive, various brands 
@ Ideal for new or backup systems 

@ Pulled from working systems 

@ HSC 30-day warranty 


Comfort Keyboard! 


@ Dell Internet Keyboard, made by ‘Microsoft’ 

Special Internet "hot" keys for quick, mouse-less 
commands -- Ergo shape for comfort! 

@ Brand New. ..boxed, with PS/2-style connector 

@ HSC 90-day warranty 


SC#18367 


Power Supply Specials! 
@ Lite-ON model no PS-5151, 145 watts 
@ SV @ 18A. 12V @ 5A, -12V @08A 
3.3V @ 7A, +5Vsb @ 0.15A 
@ Hi-Pot tested wilarge cooling fan 
@ Standard ATX Form-factor 
@ Brand-new, 90-day warranty 


HSC# 18350 


$12.95 


@ Lite-ON model no PS-4151-9B, 150 watts 

@ 5V @ 18A, -5V @ 3A, 12V @4.6A, -12V @03A 
@ Hi-Pot tested wilarge cooling fan 

@ Standard AT "Mini Tower" Form-factor 

@ Brand-new, 90-day warranty 


HSC# 18351 


@ Power Computing TCX-20D 

@ Perfect for upgrading! Put modern motherboards 
into older cases 

@ 200W fan-cooled power supply 

@ Standard Mini-tower form-factor, ATX connector 

@ Units are brand new w/90-day warranty 


HSC#18304 


Terms: Some quantities limited, all items subject to priorsale. Minimum order: $10 00 plus shipping. Orders under $20.00 subject 


to$2,00handiing fee, inadditionto shipping. Allorders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface 
(noP.O. Boxes) unless otherwise specified, inwhich case prevailing carrier rate plus $5. 00 handling fee applies. Prepaid orders that 
don''t include shipping charges willbe shipped freight COD. Thereisa$5,00 UPS charge addedio shipping charges for COD shipments. 
If you have questions about your order, please call Customer Service at (408) 732-1854 M-F SAM to SPMPST 


4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 


FAX yourorders to: = 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 


(408) 732-6428 a1 
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60W/100/150W 


Input: 110-240 VAC 50/60Hz 
Specifications/Features: Enclosed switching 
supplies. .5% line, 1% load reg. 1% P/P noise/ 
Ripple. Overload &overvoltage protected. Screw 
terminals. UL Listed. 


127 Couple 
Peltier 
Modules 
Optimized for 
12VD 


70W (~170 BTU) heat pumping possible. 8A max, 
16V max, Draws 6A@ 12VDC 
L: 1-11/16" W: 1-9/16" T: 127” WT: .06 


50W (~125 BTU) heat pumping possible. 5.5Amax, 
16V max, Draws 4.8A@ 12VDC 


L:1-11/16"  W: 1-9/16" T:.18" WT: .06 


38W (~90 BTU) heat pumping possible. 3.94 max, 
16V max, Draws 3A@ 12VDC 
W: 1-3/16" 


L: 1-3/16" T: .13” WT: .03 


For production or hobby use; these temperature 
controlled soldering stations have fast response 
and +-10 deg. control. Temperature range: 300 
deg. "F" to 790 deg. "F". Isolated tip, fused line. 117 
VAC. Available with LED Bargraph or LED Display 
temperature indicator. Replacement heater wand & 
Extra tips are available. WT: 2 


Rated 1.3VDC, 75mA running, max. WT: .007 
| A: 12342-MD: 10000 RPM. 4mm dia X 16.2mm 
Long, 1" leads, Metal bracket with mounting tabs 


| B: 12343-MD: 7500 RPM, 6mm dia. X 20.6mm 
long, 1" leads, Metal bracket with mounting tabs 


| C: 12344-MD: 8000 RPM, 6mm dia, X 14.4mm 
| long. PC solder tabs 


L: 18-1/2" 


i FREE 
SUPPORT CATALOG 


Two set types available: 

Computer sharing Set connects two printers to 
a single computer. Includes ; Heavy duty, metal 
cased A/B switch with DB-25 F connectors; One 
6ft. DB-25M to DB-25M cable & two6ft. DB-25M 
to Centronics Cables. 

Printer Sharing Set connects Two computers to 
a single printer. Includes: Heavy duty, metal 
cased A/B switch with DB-25 F connectors; Two 
6ft. DB-25M to DB-25M cable &One 6ft. DB- 
25M to Centronics Cables. 


WT: 2.9 


Large .8" Character, 3-3/4 
digit with bargraph LCD digi- 
tal multimeter. With testleads, 
temperature probe, holster & 
instructions. Fuse & Diode 
protected 


SPECIFICATIONS 
DC VOLTS & CURRENT 
Ranges: Volts: .3,3,30,300,1KV 
Current: 300uA, 3,30,300mA, 20A 
Impedance: 10Megohms 
AC VOLTS & CURRENT 
Ranges: Volts: 3,30,300,750V 


Current: 300ua, 3,30, 300mA, 20A 
RESISTANCE 


Ranges: 300,3K,30K,300K,3M,30M 
OTHER FEATURES 

Continunity: Buzz when resistance is < 200hms 
Diode Test: Test current of 1.5mA max 

Hfe: 2.8Vce Ib=10ua 

Frequency: 300kHz max +-3% + 5 LS Digit 
Temp.: 1800 deg F +- 5% + 6 LS Digit 
Battery: 2 “AAA" not included 

T: 7-1/2" = W: 3-1/2". D: 1-3/4", WT: 1.1 


22 S288 2288 BAR 
Pitty 4 RSB AeA 


New NMB, model RT2158TW, 104 key, keyboard. 
3 special keys expressely for use with Windows- 
95. 5ft. cable with PS-2 style mini DIN connector. 
Slate colored base with light mauve keys?? 

W: 6-1/2") Hi: 1-1/2" WT: 1.7 


T1-3/4 (5mm) LEDs. Transparent case. Max for- 
ward current 20mA continious, 5VDC Max re- 
verse Voltage. 4VDC Forward voltage drop. 1" 
leads. 

White= 5000mcd 


Blue= 3900mcd WT: .001 
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~ Marlin P. Jones & Assoc. Inc. 
P.O. Box 12685 Lake Park, FI. 33403 
ORDER TOLL FREE 1-800-652-6733 


Sony CCB-GL5 1/3" Color board camera. 2 board 
assembly with sensor/lens board that connector 
mounts at right angle to main board. Lens: 6.5mm. 
Resolution: H-320 V-350 lines. Min sensitivity: 
Slux. Scanning: 525 lines; 2:1 interlace @ 30 frames/ 
sec. 1V P/P NTSC composite video out. 9VDC @ 
175ma power. 


Sensor: L: 2” W: 13/16" D: 1-1/4 
Main: — L: 3-3/8" W: 2-3/16" D: 5/16 
WT: 1 


Serial driver board for 1 line X 8 character up to 4 
line X 20 LCDs that use the Hitachi HD44780 
controller IC. Provides the "handshaking" needed 
by the LCD module. Board mounts to the back of 
LCD. Converts 110-19200 Baud serial data to 
parallel for the LCD. Access to LCD commands 
like scrolling, custom char. set etc. Works with 
Basic Stamp, PC Com Port & Single Board Com- 
puters with serial output port. Hole patterns allow 
use with LCDs with single row or 2 row pin con- 
figurations. Documentation. 

Note that this unit is an interface and does not 
provide for terminal emulation; your software 
should "format" the data as in any LCD driver. 


Bd L: 3-3/8" W: 1-1/2” 


WT: .1 


Mounts over the cursor keys & 


to give you the convience of a mini 
joystick. Auto centering & supports diagonal move- 
ment. No software needed. Instructions on attach- 
ment included. Designed to ease use of spread 
sheet & CAD programs. 

L: 2-5/8" W: 2-1/4" 


H: 2-1/2" WT: .2 


\ 


NMB 12VDC box fan with plastic 
blades & frame. 118CFM, Ball bear- 


ings, 12"leads. 46 dB noise. UL/ 
CSA/VDE/CE listed. 1-1/2" thick WT: .55 


Input: 115 VAC 60Hz 
Output : 13.5VDC @ 20A 

6" Wire leads on Pri, 

.250 Faston on Sec. 
Magnetic & Faraday shields. 
L: 4-1/4" W: 3-1/2" H: 3-1/2" 


L: 8" O/A body 


3-1/2 digit, 200.0mV DC basic input, .8" character 
height, DPMs with black plastic face. adj. decimal 
point, auto polarity, >10Mohm input imp. 2 read- 
ings/sec., 0.5% accuracy. Snap-in panel mount- 
ing. 5VDC powered, Power must be isolated from 
input. NOTE: THESE METERS CANNOT MONI- 
TOR THEIR OWN POWER. Built in scaling resis- 
tors for 20V & 200V ranges 

W: 3-3/8" HH: 1-5/8" D:1"O/A_ WT:.13 


3-1/2 digit Meter with 200mV input, .5" char. Ht., 
Adj. decimal point, auto polarity es 
ohm input impedance, 2 samples/sec. .;5% +-1 fl | 
digit accuracy. Requires isolated 9VDC power. 

D: 3/8" 


W: 2-5/8" H: 1-3/4" WT: .1 


hej 
— 
mt 


PIR module with only 3 connections. Dual ele- 
ment detector element designed for human body | — 
detection. 5-10VDC input power. Active high | } 
output with a pulse width of approx. .5 Sec. 
(remains active as long as there is motion). 
Detects motion up to 10ft. Add a small relay to ; 
interface to higher power loads. 

L: 1-3/8" W: 1" H: 3/4" 


~~ 


h/p 6500 series bar code wand customized for 
IBM. Features 820nm IR LED & sensor, lo current 
drain, single 5VDC power, sealed .015mm (.005") 
sapphire tip. High resolution wand designed to 
read carbon based inks. Open collector output 
compatable with TTL & CMOS logic. Black fin- 
ished aluminum case with heavy duty coil cord (4ft 
collapsed) terminated with aDB-9 male connector. 


WT: .5 


WT: .2 


Input: 100-240 VAC 50/60Hz 
Output: #1: +5V @ 2.54 

#2: +12V @ 5A #3: -12V@_.5A #4:-5V@ 5A 
Specifications/Features: VALOR P/N SC1282 
Switching supply, +5 output overvoltage protected 
.8" lead to 6 pin molex output connector, 2" input 
with insulated female .250 fastons . UL/CSA/TUV. 
L: 5-3/4" W: 3-3/4" H: 1-1/4" WT: .7 
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Articles 


BUILD A LOW-COST NI-CD/NI-MH 

BATTERY CHARGER 15 Fred Blechman 

Based on the Velleman “Low Cost Battery Charger Kit,” this battery charger is 
for home and car use, and can be used to charge single rechargeable Ni-Cd 
and rechargeable Ni-MH batteries in AAA,AA, C, and D sizes. 


CLOSED LOOP FEEDBACK CONTROL 25 John M. Baxley 
This project — which is perfect for a beginning roboteer — shows how to set 
up a simple programmable feedback loop motor control system using compo- 
nents that are inexpensive compared to encoder/servo pairs. 


INTERNET TELEPHONY 10! 43 Edward B. Driscoll, Jr. 
The concept of Internet telephony has been around for almost as long as 
there’s been a world wide web, but has never taken off like other applications. 
However, several million people are currently using the web to make some of 
their calls, to other PC users and to people with regular phones. Want to join 
them? 


DESIGNING A GENERAL-PURPOSE 

PROGRAMMING SYSTEM — PART 2 47 Brian Beard 
This month, discover a specific programming-module that allows the LP120 to 
program PIC microcontrollers. 


PORTABLE “esl aes SYSTEM 
UNDER TEST 

One leading USA manufacturer of and marine, aviation, and amateur radio 
equipment recognized the need for a relatively small and portable high-fre- 
quency transceiver, battery D-cell capable, covering all worldwide frequencies 
from |.8MHz through 30MHz. Meet the SGC-2020. 


Gordon West 


DC MOTOR SPEED CONTROLLER 63 Jon Varteresian 
Have an application where you need to be able to control the speed of a 
motor through acceleration and deceleration without any jerking? Then this 
controller is for you! 


USING VOLTAGE REFERENCE AND TEMPERATURE SENSOR ICs 
(PART 1) 78 Ray Marston 

In this first installment of a four-part series, Ray shows you how to use various 
popular ‘voltage reference’ ICs. 


CYBER-STREET SURVIVAL — PART I: 

GETTING STARTED 87 ML Shannon 
Cyber-Street Survival is a six-part series about privacy and security for people 
new to the Internet. With the information here, you will be able to help pre- 
vent viruses, spammers, stalkers, and pesky salespeople from bothering you. 


Contents 


Call our subscription order only line at 1-800-783-4624 
or our office at 909-371-8497. 
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AMATEUR ROBOTICS NOTEBOOK 6 Robert Nansel 
Machina Speculatrix, Brittle Robots, Nanotechnology, and Robot of the Month. 


ELECTRONICS Q&A 38 T) Byers 

What's Up: Cascading LM3914 chips, more about CueCat, and printer port 
relay interface defined. Free software, microwave ovens, Win 98 shortcuts — 
and a reader solves a sticky problem. 


OPEN CHANNEL 32 Joe Carr 

Fiber Optic Technology — Part |. 

Fiber optics is the latest in communications and instrument technology, at least 
as far as the “wiring” is concerned. This month, we take an opening look at this 
technology. 


STAMP APPLICATIONS 7I 
There's A New Stamp In Town — Part 2. 
Updates, pin polling (firmware interrupts), and how to use the 40-pin BS2p are 
covered this month. 


Jon Williams 
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by Robert Nansel 


Amateur Robotics 


n Amateur Robotics, it's easy to 
get so absorbed with the many 
systems that must be thought 
out, built, and debugged to get 

a single robot working that we 
rarely look very far from our current 
labors. We are surrounded by gear- 
motors, batteries, scrap aluminum, 
wheels, wires, infrared sensors, 
microcontrollers, voltage regulators, 
keyboards, soldering irons, logic 
probes, and towering mounds of 
data books and printouts. 

Every once in a while it's good to 
step up out of the trenches to look 
around at the robotics landscape as 
a whole, to see the horizon — both 
where we've been and the possibili- 
ties of where we might go. On the 
horizon behind, are the famed robot 
turtles built by Dr. W. Grey Walter 
over 50 years ago, and on the hori- 
zon ahead, are robots able to do any- 
thing an animal can do, perhaps any- 
thing a human can do. 

Here in the middle with our 
wires and wheels, though, it's hard 
to see how we're ever going to 
bridge these horizons. 

It's like this: No one who has 
worked with computer and robot 
technology can ignore the fact that 
computers advance _ significantly 
faster than robots. Computer hard- 
ware has gotten simpler and cheaper 
to produce even as it has become 


B/W Board 
Hi-Res Cameras 
From #32-00 


massively more capable, but robot 
hardware has advanced little in 
decades. Other than refinements in 
electronic sensor and digital control 
technology, the average amateur 
robot of 2001 is hardly different in 
capability than Walter's turtles. 


Machina Speculatrix 


Walter's Tortoises were about 12 
inches high and 18 inches long, 
about average size for an amateur 
robot. Using vacuum tubes and 
relays — all that were available in 
England in 1948 — the robots sensed 
collisions, negotiated obstacles, inter- 
acted with light sources, and even 
returned to a “hutch" to recharge 
when their batteries ran low. 

Walter's first two robots — Elmer 
and Elsie — behaved in such a life-like 
manner that he was moved to give 
them Latin species names: Machina 
Speculatrix — "Exploring Machines." 
Elmer and Elsie were followed by a 
second series of six machines of 
more robust mechanical design with 
the added feature of rudimentary 
learning (basically a capacitor memo- 
ry element). Walter named them 
Machina Docilis — “Tameable 
Machines." 

These robots, like Elmer and 
Elsie, used a tricycle drive design 
where the front wheel provided both 
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hexapod robot. 


drive and steering functions, while 
the two rear wheels were fixed cast 
ers. The photocell light sensor 
mounted on the front-wheel steering 
spindle, thus always pointing in the 
direction of the drive wheel. Two 
pentode vacuum tubes coupled 
together through RC _ networks 
formed a hybrid analog/digital neur- 
al network. 

I've included a few web links and 
other references about these remark- 
able robots. | would bet that most 
amateur robot designs to this day do 
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not duplicate all the behaviors that 
M. Speculatrix was capable of. I'd 
say, if Walter's robots were made a 
few inches shorter and given fire 
extinguishers, they'd do a creditable 
job in the Trinity Fire Fighting contest 
(though they wouldn't win, not with 
the penalties they'd rack up for 
bumping into walls). 

Rodney Brooks, incidentally, was 
heavily influenced in his thinking on 
subsumption architecture by reading 
about Walter's robot turtles. The 
whole BEAM robotics movement 
thus owes a debt to the pioneering 
research of W. Grey Walter. 


Brittle Robots 


It's not hard to understand why 
most robots have advanced little 
beyond M. Speculatrix and its 
cousins. Partly it's because our robots 
are — in broad ways — too much like 
live turtles — creatures not noted for 
speed, agility, or cleverness. The big- 
ger issue is that, while computer 
technology available to today's robot 
builder is incomparably more sophis- 
ticated than M. Speculatrix's humble 
two-tube "brain," the electromechan- 
ical hardware has improved only 
slightly. Motors are a bit cheaper and 
easier to use than in Walter's day, 
solid-state motor controls are far bet- 
ter, and we have a wider variety of 
sensors from which to choose. But 
the basic fact remains that the 
mechanics of even the fanciest 
robots are still crude in comparison 
to the biological forms we would like 
our robots to emulate. Even turtles. 

If budget and manpower were 
no obstacle and you could place a 
supercomputer aboard a robot base 
with a rich suite of sensors available 
today, including video cameras and 
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ee 


Photo 2: Symapod negotiating rough terrain. 


all the Al software you pleased, the 
robot would still be limited by its 
own mechanics. It would be a "brit- 
tle" system because large portions of 
the robot — the chassis, actuators, 
wheels, drivetrain, etc. — would be 
dumb, insensate, having very few 
sensors and little mechanical flexibili- 
ty, and unable to deal gracefully with 
the unanticipated. 


Teeny, Tiny Tech 


Most of the problems we have 
with brittle robots could be solved if 
we could routinely, cheaply, build 
tiny sensors and actuator systems 
right into the structures of our robots 
— indeed, even make our robots out 
of "smart" materials. Such robots 
would not get stuck under a chair 
simply because of the perverse fact 
of the universe that the rungs 
between the chair legs are always at 
precisely the height that our robots 
can't detect. If a robot made with 


smart materials did somehow man- 
age to get wedged upside down in a 
tight space — maybe through the 
agency of an overenthusiastic tod- 
dler — it could use the actuators 
within its structure to change its 
shape enough to squeeze out of its 
predicament, acting more like a. cat 
than a turtle. 

It's conceivable that you could 
build robots with these features 
using existing micro-electromechani- 
cal system (MEMS) technology — 
essentially, electromechanical devices 
etched into silicon — but it would be 
extraordinarily expensive to do so 
because it would require that all the 
elements of the robot be built in a 
billion dollar silicon wafer fab. 
Because we're no longer talking 
about mere chips, but much larger 
mechanical and structural compo- 
nents, the yields would be abysmally 
low. 

This isn't to say these problems 
couldn't be solved; after all, large 


Resources for Walter Tortoises 


Build your own M. Speculatrix using LEGO Mindstorms: 
http://www.plazaearth.com/usr/gasperi/walter.htm 


Download this simulation of M. Speculatrix: 
http://www.nyx.net/~jpurbric/ 


A restoration and replication effort at Bristol: 
http://www.ias.uwe.ac.uk/walterbot.html 


W. Grey Walter Archives: 
http://www.uwe.ac.uk/facults/eng/ias/gwonline.html 


Holland, Owen E., Grey Walter: The Pioneer of Real Artificial Life, 
Proceedings of the 5th International Workshop on 
Artificial Life, Christoper Langton Editor, MIT Press, Cambridge, 1997, 
ISBN# 0-262-62111-8, pp 34-44. 


Levy, Steven, Artificial Life, Vintage Books, 1992, pp 282-284. 


Long, Eric, “American Heritage of Invention & Technology,” 
Vol. 14, Number 4, Spring, 1999, Back Cover. 


Walter, W. Grey, "An Imitation of Life," Scientific American, May 1950, pp 42-45. 


Walter, W. Grey, "A Machine that Learns,” Scientific American, 
August 1951, pp 60-63. 


Walter, W. Grey, The Living Brain, W. W. Norton, New York, 1953. 
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Photo 3: Topside of Symapod. 


Resources for 
Nanotechnology 


Foresight Institute 

Started by K. Eric Drexler and Chris Peterson, “Foresight 
Institute's goal is to guide emerging technologies to improve the 
human condition. Foresight focuses its efforts upon nanotech- 
hology, the coming ability to build materials and products with 
atomic precision, and upon systems that will enhance knowl 
edge exchange and critical discussion, thus improving public and 
private policy decisions." They publish the newsletter Foresight 
Update for members. http://www.foresight.org/ 


Foresight Guidelines on Molecular Nanotechnology 
Proposed guidelines to promote safe development strate 

gies and peaceful, environmentally-responsible uses of nanotech 

nology. http://www.foresight.org/guidelines/current.html 


The Institute for Molecular Manufacturing (IMM) 

A nonprofit foundation that carries out research aimed at 
developing molecular manufacturing (molecular nanotechnolo- 
gy). http://www.imm.org/ 


National Nanotechnology Initiative (NNI) 

The government is putting up $497 million to foster the 
emergence of molecular nanotechnology and nano-scale sci 
ence. http://www.nano.gov/ 


Zyvex 
Billed as the "World's First Nanotechnology Startup.” 
http://www.zyvex.com/nano/ 


Feynman's classic 1959 talk "There's Plenty of Room at the 
http://WwWww.eyvex.com/nanotech/feynman.html 


Nanosystems: Molecular Machinery, Manufacturing, and 
Computation, by K. Eric Drexler (Wiley 1992). 
The textbook of molecular nanotechnology. 
http://www.zyvex.com/nanotech/nanosystems.html 


Nanomedicine, by Robert A. Freitas, is an ambitious 
technical introduction to medical applications of nanotechnolo 
gy. Nanomedicine is projected to run several volumes, but 
Volume | js available in print now. The text of Volume | is also 
available online at http://www.nanomedicine.com/ 


Engines of Creation: the Coming Era of 
Nanotechnology, by K. Eric Drexler (Anchor 1986) discusses 
both the technology and its possible applications and conse- 
quences 

HTML version of Engines of Creation at 

http://www.foresight.org/EOC/ 


Unbounding the Future: the Nanotechnology Revolution, 
by K. Eric Drexler, Chris Peterson and Gayle Pergamit 
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LCD displays faced much the same 
trouble with yields. Large LCDs are 
proof that we can build meter-scale 
macroscopic devices with usable 
microscopic features. But LCDs are 
also much, much simpler than equiva- 
lent arrays of MEMS sensors and actu- 
ators would be, and LCD displays are 
still quite expensive and responsible 
for more than half the cost of a lap- 
top. Absent a major breakthrough in 
the cost and yields of MEMS fabrica- 
tion techniques, | doubt we'll ever see 
MEMS-based smart materials deployed 
in any commercially significant num- 
bers, and it certainly won't be cheap 
enough for the likes of you or me. 


Teenier, Tinier Tech 


The principles of physics, as far 
as | can see, do not speak against 
the possibility of maneuvering things 
atom by atom. 

— Richard Feynman, 1959 


(Quill 1991) 

A non-technical discussion of feasible future technologies 
through scenarios that illustrate the possibilities of nanotechnol. 
ogy. HTML version of Unbounding the Future at 
http://www.foresight.org/UTF/Unbound_LBW/index.html 


Prospects in Nanotechnology: Toward Molecular 
Manufacturing, edited by Markus Krummenacker and 
James Lewis (Wiley 1995) has chapters by 15 different authors 
providing multiple perspectives on the field. 


Nano! by Ed Regis (Little, Brown 1995) is about the 
researchers involved in nanotechnology, particularly Drexler; it 
speaks on the history of the concepts behind nanotechnology as 
they developed from the 70s through the early 90s, and the var- 
ied reactions of the technical community to nanotechnology, 


Nanotechnology: Molecular Speculations on Global 
Abundance, edited by BC Crandall, (MIT Press, 1996), is a 
series of articles by several authors on what nanotechnology 
might be used for in the future 


sci.nanotech, net news discussion group covering molecu- 
lar nanotechnology and allied fields. 


Nanodot, the daily newspaper of nanotechnology. The site 
uses the open-source software Slash, farniliar to thousands of 
Slashdot readers 

http://nanodot.org/ 


National Science Foundation nanotechnology database: 
http://www. itri.loyola.edu/nanobase/ 


Nanotechnology papers and sci.nanotech archives, main- 
tained by J. Storrs Hall, moderator of sci.nanotech 
http://nanotech.rutgers.edu/nanotech/ 


An Overview of Nanotechnology 
http://nanotech.rutgers.edu/nanotech/FAQ. html 


Sean Morgan's nanotechnology page 
http://www.lucifer.com/~sean/Nano.html 


Brad Hein's Nanotechnology Site 
http://www.nanosite.net/ 


Nanotechnology Industries, maintained by Gina "Nanogirl" 
Miller 
http://www.nanoindustries.com/ 


NanoLink 
Key Nanotechnology sites on the Web 
http://sunsite.nus.edu.sg/MEMEX/nanolink.html 


UCLA's chemistry page 
Many links to chemistry-related topics 
http://www.chem.ucla.edu/chempointers.html 


| 
| 


Paradoxically, the solution to 
MEMS woes may well be to go 
toward technology with a character- 
istic feature size a factor of a thou- 
sand smaller than that of current 
micron-scale fabrication techniques. 
I'm talking about nanotechnology, or 
more accurately, molecular nan- 
otechnology ("MNT," for short). 

Alright, | know that some of you 
out there may now be rolling your 
eyes. As a fellow writer said to me a 
few months ago, “Nanotechnology is 
the technology of the future — and 
always will be.” Most of you have 
probably at least heard the term, if 
only from old Star Trek: Next 
Generation episodes (where sup- 
posed nano-scale machines were 
called "nanites"), or you may have 
read articles about it in the popular 
press describing the wonders-to-be 
of nanotech — or why it's all bogus 
and will never work. Some of you 
may even have read one or more of 
K. Eric Drexler's various works: 
Engines of Creation, Unbounding 
the Future, or Nanosystems, just to 
name the books. 

In these and other works, 
Drexler outlines a technology that 
builds from the perfect building 
blocks of nature: atoms. By using 
molecular-scale machinery to get 
essentially every atom in the right 
place, MNT can manufacture any- 
thing that is allowed by physical law, 
and do it cheaply, efficiently, and 
with no pollution. 

Not only that, it could actually 
undo the environmental devastation 
wrought by centuries of using what 
Drexler calls "bulk" technologies. 
After all, what is pollution but atoms 
that show up in the wrong places? 

It's hard not to write breathless 
superlatives when talking about 
MNT, a technology that has credibly 
been projected as able to solve just 
about every material problem in the 
world. Diamond fibers a hundred 
times stronger than steel and super- 
computers the size of bacterium 
alone would transform the world. 

Such things would certainly 
allow us hobbyists to make some 
pretty spiffy robots, even though dia- 
mond fibers and bacteria-scale com- 
puters are child's play with molecular 
nanotechnology. 

Okay, if you've never heard of 
molecular nanotechnology, or if 
you've never read up on it, it can be 
hard to see how such things could 
ever be possible. If you have read 
Engines or Unbounding you may 
already be a true believer — because 
you want it to be true, because it 
sounds very, very attractive. Or, hav- 
ing read a little, you may be a pro- 
found skeptic, because it sounds too 


- good to be true, there has to be a 


catch. 
Whatever the case, to make an 
informed judgement about the 
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prospects of MNT, you really should 
get a copy of the third book, 
Drexler's own PhD thesis published 
as Nanosystems: Molecular 
Machinery, Manufacturing, and 
Computation, by K. Eric Drexler 
(Wiley 1992, ISBN 0-471-57518-6). 

In Nanosystems, Drexler lays out 
the foundations of the field in extra- 
ordinary, compelling detail. You sim- 
ply cannot understand the likelihood 
of MNT being developed — or how 
close to it we really are — without 
reading this book. I've also included a 
sidebar with the best-of-the-best of 
the galaxy of information out there 
on the web and in print. 

If you still don't believe MNT is 
possible after you've read the 
Nanosystems and the other sources, 
then by all means, write a note to me 
explaining why you have come to 
this conclusion. Drexler and many 
other researchers would love to have 
somebody finally punch a definitive 
hole in the scheme. 

Nanosystems has been out for 
most of a decade, and the basic 
ideas of nanotechnology have been 
around for more than two decades; 
in that time, not one scientist or 
technologist has been able to knock 
them down. There are doubters 
aplenty, but the closer people look at 
Drexler's proposals, the more likely 
they are to become convinced he's 
right. 

In fact, the biggest controversy 
now seems to be not whether MNT 
will be developed, but how soon. 
Doubters tend to say 50 to 100 
years, believers say 10 to 20. 


Foresight Conference 


There's no better way to get a 
feel for where nanotechnology is at 
and where it's headed than to attend 
the Foresight Institute's Foresight 
Conference, now held yearly. All pre- 
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vious conferences have been in 
California, but this one was held in 
Bethesda, MD — close enough for 
me to drive — so | finally got to 
attend. Next year, it will be back in 
Palo Alto, CA, but the Foresight 
Institute people tell me the confer- 
ence will probably alternate coasts 
from now on. 

The conference was held from 
November 3rd through the 5th, 
2000, with an optional tutorial ses- 
sion on the fundamentals of nan- 
otechnology held the day before on 
the 2nd. 

The conference was fairly pricey 
at $550.00 for early registration 
(including lunches), with another 
$450.00 for the tutorial, which | 
elected to skip. Full-time students 
could get into the conference for as 
little as $95.00 (without the lunch), 
but the tutorial was the same price. 

There were over 30 talks spread 
over three very full days, covering 
topics ranging from nano-scale sur- 
face science to biological nanode- 
vices, from molecular scale electron- 
ics to the sliding and rolling resis- 
tance of carbon buckytubes over dia- 
mond substrates. | have to admit 
that at least 70% of the talks went 
clean over my head, and the remain- 
ing 30% left me dazed. And delight- 
ed. Stuff is really happening 

| didn't attend the tutorial, 
though | heard glowing reports 
about it from some who did. One 
young woman, a freshman in college 
in Ohio, saved all summer — and 
even sold her car — to be able to 
afford the tutorial and the confer- 
ence. She's studying material science 
and wants to specialize in nanotech- 
nology applications. | predict she will 
go very far. 

This was the Eighth Foresight 
Conference on Molecular Nanotech- 
nology, and it had a record interna- 
tional turnout of over 400 nanotech- 
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Photo 4: Note different leg postures. 


nology researchers, funders, and 
numerous venture capital firms, a 
first for this nascent industry. There 
were about equal numbers of blue 
jeans and suits, a change, | gather 
from the past when blue jeans pre- 
dominated. 

Aside from the conference itself, 
the big deal here was the Feynman 
Prize in Nanotechnology, named in 
honor of the late Nobel physicist 
Richard Feynman. Nanotechnology's 
highest honor, the Feynman Prize 
this year was awarded to researchers 
at Georgia Tech, HP Labs, and UCLA 
for significant advances in building 
useful devices and structures with 
atomic precision. Two $5,000.00 
prizes are given each year, one for 
theoretical work and one for experi- 
mental achievement. 

This year's prize in Theoretical 
Nanotechnology went to Georgia 
Tech physicist Uzi Landman for his 
pioneering work in computational 
materials science for nanostructures. 
Since we can't construct nanoma- 
chines today — we don't yet have 
proper nanomechanical tools — com- 
puter modeling is essential in pre- 
dicting what could be built at the 
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molecular level when we finally do 
have the right tools. 

The Experimental Prize went to 
the multidisciplinary team of chemist 
R. Stanley Williams and computer sci- 
entist Philip Kuekes, both of HP Labs 
in Palo Alto, along with chemist 
James Heath of UCLA. They built a 
molecular switch, a big step toward 
their eventual goal of building mem- 
ory chips just 100 nanometers wide, 
smaller than a bacterium. 

At the Feynman Awards ban- 
quet, they recalled how, in the begin- 
ning of their collaboration, their dif- 
ferent technical backgrounds caused 
much mutual confusion, because of 
differing approaches, assumptions, 
and even such mundane things as 
different professional vocabularies. 
"We sometimes spent hours and 
hours in the office, and at the end 
the day we'd emerge with nothing 
but a common noun." 

That's been my experience in 
general with robotics, multidiscipli- 
nary field that it is. Usually it's not dif- 
ficult to do a particular thing outside 
of your own specialty if you can just 
find someone else who knows how. 
But to do that you often have to find 
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Photo 5: Bottom view of Symapod. 


out what you want to do is called in 
that specialty. Common nouns, 
though small things, are important. 


Symapod: 
Robot of the Month 


Pulling back from both the hum- 
ble history and the brilliant future of 
robotics, | want to show off a robot 
project | came across on the web 
recently, a hexapod walker with a dif 
ference. The robot was built by Colin 
MacKenzie. Colin lives and works in 
Nova Scotia and was kind enough to 
send me some photos of his machine 
(see Photos 1 through 5). 

"Il let Colin tell you about his 
robot: 


"Symapod, short for 'symmetri- 
cal hexapod,' has its legs oriented in 
a star configuration with no obvious 
front or back to the robot. It weighs 
1.25 Kg. | had previously made a tra- 
ditional-style hexapod with three legs 


on each side. It had only two DOF 
per leg and used a total of 12 stan- 
dard servos (without my digital servo 
controller board). | found having the 
extra servo — an extra DOF in each 
leg — gave much better control and 
increased speed. My first robot walk- 
er stumbled along somewhat — | 
called it ‘Twitchy’ because it was so 
unsteady; part of that was due to the 
unpredictable response of the 
unmodified servos. 

The major goal of Symapod was 
to test digital servo controllers |'ve 
designed, to see if these controllers 
would make it easier for the robot to 
adapt to rough terrain and obstacles. 
Symapod can level itself where 
Twitchy would become tipsy if going 
over uneven terrain. Twitchy used a 
hard-coded tripod gait that didn't 
adapt. In fact, it couldn't even per- 
form a turn. 

It was as | was thinking of how 
to incorporate the turning algorithm 
into Twitchy that | came up with the 


Microcontroller Power! 


Want to add advanced features like floating point 
math or PWM to your next Basic Stamp, PIC, SX, 
HC11, or other project? Supercharge your design 
today with PAK coprocessors from AWC. 


Let PAKs energize your next 


Features 


idea of the symmetrical hexapod. | 
realized that the solution of turning 
would be so much easier if the robot 
was symmetrical. | was correct: the 
walking algorithm was child's play. A 
few people have supposed the algo- 
rithm would be complex because of 
its symmetry, but that wasn't the 
case, 

The entire robot remains a work 
in progress, but | have had it walking 
around quite successfully! | am fine- 
tuning its adaptation now. 

This symmetrical configuration 
allows it to instantly travel in any 
direction without turning or re-orien- 
tating its body. Furthermore, the 
symmetrical design also simplified 
the walking algorithm and made it 
more adaptive than traditional six- 
legged robots. The walking algo- 
rithm was a combination of a state 
machine, simple geometry, and a sta- 
tic neural network. Programming the 
walking algorithm was by far the eas- 
iest part of Symapod's construction, 
taking only two days work for its first 
steps. 

The base of the robot is the 
printed circuit board (PCB) itself and 
has remained strong without rein- 
forcement. The PCB contains 
Symapod's sensors and a Z180 run- 
ning at 9MHz as the master onboard 
controller. The robot is tethered to a 
desktop computer using an RJ45 
type connector from which it 
receives power and high-level com- 
mands. 

Symapod was designed for 
eventual travel over uneven and 
rough terrain with each leg boasting 
three DOF, for a total of 18 R/C ser- 
vos, each modified with a custom- 
built digital servo controller. With a 
digital replacement servo controller, 
each servo can relay the detection of 
obstacles and force feedback to the 
master controller. The digital servos 
use the popular !I2C bus protocol and 


allow a walking algorithm that 
adapts to varying terrain. 

The legs are made of the servos 
themselves coupled together with 
bent brass strips available in hobby 
shops. Mechanically, it's a simple 
design that remains strong and easy 
to manage. I've made my best effort 
to keep as few wires showing as pos- 
sible and have used lightweight com 
pression springs to cover wires lead- 
ing from each of the servos. The 
springs keep the wires from wearing 
or tangling and increase the overall 
aesthetic look of the robot." 

[Colin MacKenzie may be con- 
tacted at: E-mail: robots@ 
colinmackenzie.net Web: www.colin 
mackenzie.net] 


Next Time 


| begin cutting metal on Heavy 
Iron, my hobbyist CNC mill/drill 
machine. This project is going to 
absorb large portions of my next sev- 
eral columns, so buckle in and get 
your hacksaws, drills, cold chisels, 
and files ready to go! I'll also have 
some Jiffy coverage, another Robot 
of the Month pick, a peek at my 
efforts at melting aluminum, and 
much more. | can tell already, this is 
gonna be one great year! NV 


If you have suggestions, 
questions, or comments about 
amateur robotics 
topics, you can now 
reach me at: 


Robert Nansel 
Box 228 
Ambridge, PA 15003 


Email: bnansel@nauticom.net 


Build Your Own Intelligent Robot... We Make It Easy! 


> 32-bit floating point math (PAK-II) 

‘ . > 8 channels of PWM (PAK-V) 

> PAK-Il—Floating Point Math » Read PS/2 keyboards or mice (PAK-VI) 
> PAK-V—PWM > Connects with as few as 1 or 2 wires 
> PAK-VI-PS/2 Keyboard Interface » Data sheets online 


microcontroller project: 


AWC Perfect for data logging, averaging, engineering unit 


310 Ivy Glen 

League City, TX 77573 
(281) 334-4341 

(281) 754-4462 (fax) 


conversion, lamp or motor control, D/A and more. 


Visit our Web site now for free tools and projects! 


www.al-williams.com/awce 
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Write in 115 on Reader Service Card. 


At Lynxmotion we cater to the beginner. Our kits are easy to assemble, requiring only 
common hand tools in the construction process. The assembly manuals are step by 
step with plenty of pictures and diagrams. The kits can be controlled or programmed in 
an easy to follow BASIC programming language. The technology is here... the costs are 
affordable... the supportis available... Join in and become a robot builder! 
<i 
Lynxmotion, Inc. on Tel: 309-382-1816 
PO Box 818 wanes . Fax: 309-382-1254 
Pekin, IL 61555-0818 ‘ynoammotion 


sales @lynxmotion.com 
www.lynxmotion.com Visit our website or ask for our free catalog! tech@lynxmotion.com 


Write in 111 on Reader Service Card. 


The SuperCome 


IBM ROAD WARRIOR 


Professional Road Equipment 


Waterproot ! 
Drop-proof! : 
Direct Suntight ': 


email for more information 
GPS Rave Call back with 
Low Price / High Pertormanrce 


ave Reviews! |: 
96Me 


GPS $159 
$888 


ca Easy payments of | BRS 


CUSTOM $ 229 | 
carry, cure 


SOYO “Traveler” includes 
| 233Mhz MMX 3Gig Drive 32M Ram 
56k Modem, 24X CD, Floppy, 
MP3 Stereo, wosse Touch Pad mouse, 
Shr Bat, 2 USB ports, IR Port, 2 PCMCIA 
ports, Serial & Parallel Ports, Super 
Lightweight 3.3 Ib 9.5" % 7"x 4,5", 8.5" 
16million Color SVGA Display, 
Resa High Resolutions up to 


easy payments of 


0% Financing! 


= 


email 
for more 
information 


Why will this: mall laptop Become your Pal? ? 


You bring a big machine with you less & less often because it's a pain to 
drag around. Millions of PDA owners already know this. Unlike PDA's 
this is desktop power with a fraction of the BIG laptop Bulk & Weight. 


Razor Sharp, BRIGHT & Easy Viewing 
Comfortable Typing with Wrist Rests 


24x 768 


SuperComputer at a Desktop Price 


Gompuzilta 


Wii Save Your life! 


10,000 Viruses hit the Web each month. If you've already gotten hit, you know it takes months to 
undo the damage. Should your Hard Drive ever go down, YIKES! NOW, in minutes, you can 
completely back up your entire drive. Infinitely faster than Zip drives. You can do it often. Now, it's 
easy. PLUS: For the first time ever, Removeable hard drive bays allow you to use an unlimited number 
of different drives on your system. Change drives in seconds. Just pull em out. 


itll make you More Popular 


Friends will be stopping by with their Music & Data CD's begging you to make copies. The ease and 
convenience of the Dual CD & CD Recorder makes copying CD's easier than ever before. Just press 
a single button and walk away. That goes for Floppies too. You'll tell your friends what this machine 
does but they won't believe it. They'll be coming by to see it for themselves. They'll go back to their 
whimpy machine and wish it did half of what yours does. It's all that and more. Fastest Computing 
speed, Fastest Video Speed, Supports ALL Maximum Video Resolutions Ever Created. Years from 
now you'll find it easy to upgrade every single feature of this machine. The only Tower with a lighted face. 


91299 500mnz *.*1499 900.mnz 


Version Version 
oon Anywhere, Beats ANY Machine & Made with Top Brand Components 


Optional W98se with disk, Netcom System & All Cloning Utilities only $125 
Optional 7 Fan Cooling System $24 


You Won't Find A Better Machine at ANY Price 


MOTHING ELSE COMPARES 


er of ol Dreams is Here 
¥499. 2 


On Credit Cards only } 


#1 in Customer Service 
Netcom Since 1983 


for professional use a 
ee 


2 oben pmoese rent a 


} Se GEA . 


Bw 
iE [ei 


CD Rom Wor wth ANY 


Desktop Parallel Port CD Drive 


Built-in Printer Port 50x! 


Power Supply & Audio output = Gupte 
for DOS, W3.1, W95, W98 


C0Gige: 2) 
1 28 Megran od 


32Meg Video bic Ry 


Server Size Towef 4s, oh: Be 
2 Removable HDs © ae g 
2CDs 50X & CDRW * 3. 

2 Floppies S 
Copies Hard Drives 
Copies CDs & Floppies.3s7 
AntiVirus Firewall ae a 
LAN 10/100 & 56Kmode 


4 Channel Stereo 


oe 

Peony a 

ba ’ 

USB 4PCI,1AGP, Line in/out, ; é 

>| Mic, Midi /Game, 2 Ser, 4 Lita Bi gt 

“| includes Mouse & Keyboard /\ 
email , J 


for more 
information 


Email for Detailed Information 
843-650-5700 For Questions-or- email: netcomd@aol.com 


ORDERS ONLY 800-733-3733 ORDERSONLY 11-6EST Mon-Fri FAX8436505777 
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1 Year Warranty - Satisfaction Guaranteed - The Friendliest People - The Best Customer Service 
PAYMENT PLAN with Credit Card -or- Layaway ONLY 
COD's SINGLE PAYMENT ONLY 


Dear Nuts & Volts: 
Thanks for finally including an article on the HC11, by 
A! Williams and please continue to print more in the future. 
By the way, it's a whole lot easier to deal with the 
HC11 if you purchase the HC11 EVBU which is the 
Motorola evalution board unit. It comes with an 'E9 and is a 
snap to connect with other projects with the built-in header 
on the board, plus all the manuals are included. 
Denis Casserly 
Canada, Vancouver, BC 


Dear Nuts & Volts: 

Regarding the Nov. 2000 Electronics Q & A column, 
"Time Is On My Side," it's only a matter of time before the 
garage door closes while a car, wheelbarrow, child, or other 
object is located at the wrong place at the wrong time when 
the door closes. You need — at least— to add a circuit to 
detect such an object, and override the timer. Even if such a 
safety interlock were used, | think the concept altogether is 
a poor one. Close the door before you leave the house!! 

C. Stillhard 
Frenchtown, NJ 


Dear Nuts & Volts: 

In the Oct. 2000 issue on Page 49 is "3rd Place A 
PIC_ISA Control Board (sample application: a stand-alone 
web cam) entered by Dr. Edward Cheung." Is there any fur- 
ther information on this device — specifically the PIC-driven 
ISA slot board? I would really like to use it for a data logger, 
using a standard disk drive controller card. 

Karl Liebau 
via Internet 


Response: 

Further information on the PIC-ISA Control Board, 
including a foil pattern, can be found at 
www.expresspcb.conyProjects/Piclsa/Piclsa.htm and 
http://members.bellatlantic.net/~echeung/awards/pic2k/pic 
2k.htm. 

TJ Byers 
Q & A Editor 


s with sincere regret, we must inform our 
ers of the unexpected death of Joe Carr. 
passed away November 25th at his 

Joe was well-respected and will be 

se ‘tremendously. 

Tha willbe one more Open Chanel chm tat fe had 


< e Applications information included 
~ « Dimensions: 11.5 x 7.0 x 2.75" 
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which will complete his two-part series on fiber optics. 


e Heavy duty commercial recorder - 
NOT improvised from consumer models} 


COD OK. Sorry, no credit cards, Free catalog USA only; other countries $5. Price Includes UPS to 48 States on Pre-Paid Orders 


Viking Systems International 100 north Hil Drive #42, Brisbane, CA 94005 
Phone (415) 467-1220 « Fax: (415) 467-1221 « Web: vikingsysintl@aol. 


SPECIAL NEWS REPORT 
Cable Industry Dragging Its Feet 


n its status report to the Federal 

Communications Commission (FCC) regarding 
cable compatibility agreements between the con- 
sumer electronics and cable industries, the 
Consumer Electronics Association (CEA) stated 
that manufacturers are unable to build cable-com- 
patible digital television (DTV) receivers because 
of incomplete cable industry standards. 
According to the statement submitted to the FCC, 
the cable industry has yet to complete a number 
of essential standards, including that for the pod- 
host interface. CEA also expressed concerns 
about the cable industry's implementation of its 
February commitment regarding provision of pro- 
gram system information protocol (PSIP) data. 

The point-of-deployment security module 
(POD) will allow consumers to access cable ser- 
vices without the use of a set-top box, using a 
security card supplied by their cable provider. 
CEA indicated that because the cable industry 
has not finalized standards for the POD, manufac- 
turers are unable to build sets that incorporate 
this technology. In addition, the POD demonstrat- 
ed by CableLabs is not capable of descrambling 
programming while supporting electronic pro- 
gram guides and other essential functions in the 
television receiver. 

CEA also expressed concerns about the cable 
industry's progress on commitments to pass 
through PSIP information to cable-compatible 
DTV receivers. PSIP information is necessary to 
allow for the operation of electronic program 
guides (EPGs) and channel tuning features built 
into television receivers. 

CEA cautioned that cable development and 
interpretation of proprietary protocols and tech- 
nologies was rapidly outpacing the development 
of open standards. CEA warned that the cable 
industry may have powerful economic incentives 
to maintain exclusive control over the electronic 
program guide and other features that until now 
have been exclusive to the cable-supplied set-top 
box. 

CEA urged the FCC to promote an inter- 
industry standards process and set firm timelines 
for cable completion of specifica- 
tions necessary for interoperabili- 
ty. In addition, CEA asked the 
Commission to incorporate the 
completed compatibility stan- 
dards into its rules. 

"Half of all cable viewers pre- 
fer to connect televisions directly 
to their cable systems without the 
need for a set-top box. We urge 
the cable industry to finalize stan- 
dards that manufacturers can 
build to as soon as possible, so 
that American consumers can 
enjoy the full benefits of cable 
compatibility," stated CEA Vice 
President of Technology Policy, 
Michael Petricone. "In addition, 
cable must move forward on PSIP 
implementation so that con- 
sumers can make full use of all 
their DTV product's features." 


Write in 54 on Reader Service Card. 
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News Bytes 


USEFUL PRODUCT REVIEW 


by Gordon West 


VOLTAGE BOOSTER 


Me high-frequency mobile 
installations sound terrific when 
the vehicle is running, but after a few 
minutes of vehicle turn-off, the trans- 
ceiver begins to “fracture” at voice 
peaks. This is a common problem 
with the modern HF mobile trans- 
ceiver that needs a minimum of 12.3 
volts to sound good. 

“The usual radio voltage require- 
ment is specified as, 13.8 volts DC, 
+15 percent. At minus 15 percent, 
the radio on full power transmit may 
go into distortion below 11.7 volts,” 
comments Leo Lehner W4RRY. 
“And guess where this voltage is 
measured — right at the radio's 
power input point, and measured at 
full transmit peak power output,” 
adds Lehner. 

“High-frequency distortion is 
sometimes common in maritime 
mobile installations where a bunch of 
sailors haven't seen the sun for sev- 
eral days to charge up their solar- 
powered batteries,” comments 40- 
meter net controller, Tom Barnum 
AA6TP. “Worse yet, the mariner 
can't see that they are distorting just 
by looking at the power output 
meter, either,” adds Barnum. 

Boaters are also plagued with 
wiring runs that may put their trans- 
ceiver far enough away from the 
ship's bank of batteries that there 
could be up to a 1-1/2 volt drop in 
the factory-supplied power cord. 
Same thing in vehicles — if you tap 
off of the vehicle's fuse block, 
chances are you may also encounter 
a couple of volts drop when you 
modulate the equipment at 100 
watts. 

And for solar-powered field 
days, those big 17 amp hour emer- 
gency power packs may quickly pull 
down to 10 or 11 volts on transmit 
voice peaks, and this again will lead 
to transmit distortion. 

Leo Lehner W4RRY, seems to 
have solved the problem of these 
voltage drops with a homebrew volt- 
age inverter booster that he is now 
cranking out for hams, boaters, and 


Hook the 
battery 
booster 
close to 
your main 
battery 
voltage 
source and 
then hide it 
away ina 
ventilated 
area. 


pilots. 

The inverter is pulse width mod- 
ulated to vary the output power so 
as to continuously get a regulated 
13.5 volts DC, even though the bat- 
tery supply voltage may be as low as 
11 volts. The device is designed to 
make up the two-volt loss in automo- 
bile, marine, or portable cables when 
there is no charging circuit on line. 

The battery booster comes with 
three cables attached to the box — 
everything is completely assembled. 
One cable is red and is fused with a 
20-amp, 3 Ag, fast blow regular fuse, 
and has additional wiring and a ring- 
type, solderless terminal. This is the 
lead that goes to the battery. 

A black lead is connected to the 
negative post of the battery. His 
instructions say to hook the red and 
fused red wire up to the battery, and 
expect a small spark as the capaci- 
tors charge inside the box. 

Next, locate the red cable with- 
out the fuse, and see that it has 
exactly 13.5 volts and the red lead is 
positive to the black lead. Your 
radio-fused red lead hooks up to this 
red lead, and your radio black lead 
needs to go to the negative post of 
the battery. Your radio ground goes 
to the chassis of your vehicle, or to 
sea water ground aboard a boat. For 
land use, your radio ground is earth. 

In his testing at a recent ham 
radio show in Flagstaff, AZ, you 
could see the battery side of the cir- 
cuit fluctuating down to 11 volts on 
one meter, yet the radio side of the 
circuit holding steady at 13.5 volts. 
The little box gets warm as it’s doing 
its job, but it is designed for SSB or 
CW intermittent operation at 100 
watts output, approximately 15 to 
18 amps transceiver current. This 
inverter is specifically designed for 
non-continuous, high-frequency 
transceivers, so operation like 10 
meters FM, or PACTOR should be 
avoided in that it will ultimately blow 
the 20-amp fuse. 

The battery booster uses a 
switching type circuit to generate the 
missing two volts. This type of cir- 
cuit could make a lot of noise on 
high frequency because of the sharp 
squarewaves, and this noise could be 
generated all the way up to 50 MHz. 
He has designed filters in the battery 


booster, and we were not bothered 
with noise at all in several mobile 
and mobile marine installations. 

“If you are an RVer, my battery 
booster is a necessity because of 
long power cable runs,” comments 
Lehner. “I have made heat and cold 
runs, and the unit seems to work 
quite well below a 50-degree 
Centigrade case temperature. I have 
installed it in one of my Jeeps, and it 
still runs at 70-degrees Centigrade JH HE T S 
case temperature, almost too hot to 
touch. If you plan to do a lot of talk- 
ing on HF, just be sure and mount ULTRA LOW NOIS! 
the voltage booster where it can get S843 - 3nV/H2 typ 
a little bit of ventilation,” adds 
I:chnes: TIGHT MATCHING 

He says you can also use this in nv ma 
the vehicle's accessory receptacle — 
you know, what we used to call the 
cigarette lighter receptacle. He says 
that newer cars now have a heftier 
lead feeding this receptacle, and it 
should work okay as long as your 
battery is in reasonable shape. 

I have been using it continuously 
at my station to run my HF net rig 
that receives voltage only from photo 
cells on the roof. Even though I see 
my battery voltage dipping to below 
11.5 volts, the voltmeter on the 
radio end of the circuit holds steady 
at 13.5 volts DC. 

For under $90.00, it is working 
as designed. Contact Leo Lehner 
W4RRY, 5811 E. Crocus, 
Scottsdale, AZ 85254, or 
www.w4rry@fastqg.com. NV 


Dual 
JFETS 
SMT 
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And our layout software is FREE 


© Download our board layout : 
Select our © Design your 2-sided plated-th 
MiniBoard service © Select the type of boards you wa 
and get 3 top quality = © Send us your layout over the Intemet 


2.5" x 3.8" PCB Internet 
jor Gaky $59 oo odero mo. ervepad Gates 
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VIDEO SYSTEM DOME HOUSING, 14” DIAMETER 
with manually adjustable 

PAN AND TILT MOUNT. 

This is an industrial quality unit 

from Sensormatic. Can be 
mounted in a dropped ceiling 
with our accessory panel. The 
Cleor acrylic dome covers o 
block inner dome which hides 
the electronics within form 
prying eyes. There is o culou! 
for the lens to view the outside 
world. These are brand new in 
the manufacturers boxes, 
Overall size is Approx: 14°H x 
14"Diameter. ORIGINAL COST 
>$375eq. UD. QTY, 


NEW YEARS SPECIAL, S-DOME.....$39ea. or 2 for $69 


PC BOARD WORK HOLDING STATION 
is FULLY ADJUSTABLE and “WICKED NICE” 
TECHNICAL 
DEVICES Type, 
MARK Iil. 
These are new, 
industrial quality and 
US made PC board 
holding fixtures for 


NEW! HELIUM NEON LASER TUBE STEAL of a DEAL 
DON'T WAIT and be DISSAPPOINTED! 


AFFORDABLE, NEW and INDIVIDUALLY 

BOXED, PERFECT for SCHOOL SCIENCE PROJECTS. 

OutpulPower Typ 1.0mw Maximum Starting Vollage 10 kV dc 

Wavelength 633nm Expected Operating Lifetime 15,000 hours 

Beam Diameter (TEM,,). 0.63 mm Overall Length 9.6 inches 

Beam Divergence [TEM,,) 1.3 mrad Mounting Diameter 1.0 inches 

Operating Voliage {+100} 1000 Vde CDRH Class Ito 

Operating Current (+0.1) 4.1mA Note: We do not have power supplies 

UNIPHASE, Hard sealed for long life, 1100 HeNe tube. 

NEW YEARS SPECIAL. UNI-1100...$200a. 6 for $99 


COUNTER/TOTALIZER is SELF POWERED, Ultra Compact, 

Veeder Rool type C342-0464 

WEEDER- ete Indusirial quality unit will 
accumulate & display pulses 
received on the count input 
terminals, Capacity is 8 digits. The 
reset terminals or the front panel 
con be used to clear the count. The 
front panel can also be disabled 


INFRARED, THROUGH BEAM SENSOR with 0.3mm RESOLUTION! 
STM, Model V68P amplifier 
with DLV-60 Sensors. 
This super IR position sensing system is 
extremely sensitive and highly accurate 
Capable of operating al distances up to 
1000mm (39°) while detecting objects os 
small as 0.3mm [0.01') at up to a SOOHz 
rate The mini sized {6mm x 6mm x 
12mm) sensors use an 880nm IR LED for 
invisible operation. The remote amplifier 
module, Size: approx. 1.3°W x 2°L 0.6°D, 
includes three LED indicators for VDC, 
SIGNAL capture and ALARM. There Is also a front panel sensitivity adjusiment as well as 
a Dark on or dark off setting. The output is PNP. The system con be powered by 10- 
30VDC @60mA. Units are removed from new equipment and guaranteed. With data. 
\TD. aTy NEW YEARS SPECIAL, STM-V6BP. $24.00ea. or 2 for $39 


SUPER, MINI C-MOUNT CAMER, 
The Super Sensitive, GM410 Specs: size only 
1.5" SQ. x 1.6°L, 410 Lines Res., Sens. 0.05 LUX, 1/3” 
CCD with AGC & Electronic shutter. 12V @1)0mA 
power. NTSC out. IR SENSITIVE, BNC video out, Std. OC 
pwr. jack Aluminum housing with dual threaded lop 
and bottom mounting. True performance not hype! 
This cameras will oulperform ANY camera in this 
magazine. Multi- lens options are avoilable to exploit 
the superior performance 


Lf E PH ii et it 
Configurable as low speed (30Hz 


filter) or high speed (up to 7.5KHz} NPN or PNP input vic the front panel. Designed for 
panel mounting the required opening is 22mmH x 45mmW. Depth behind panel 32mm 
1/32 DIN bezel. Character height is 7.6mm. Logic: Low <IV, High >2V, Width 70uS 
minimum. Max. input 30VDC. Power source: Internal lithium battery with expected life of 


7 yeors. Lid. Qty. Reg. >$70ea. Special, VEEDER-342...$24.00ea. 2 for $45 


ULTRA MINI, PINHOLE LIPSTICK CAME. 

Sleek black anodized, alum. housing. So tiny you can install it 
directly into a door. Only a 0.9° diameter hole! 90° FOV Pinhole 
lens, a real glass lens, 1/2 once! Size only 23mm d.x35mm 
long. Think of the places you could put this little jewel. Adj 
lilting mount. 1/3* CCD, 380 Lines, 0.3 Lux, AGC, Auto Shutter. 
9-I2VDC @100mA, NTSC video. <lounce! IR SENSITIVE., 36° 
cable with BNC video & DC barre! jack. 


NEW YEARS SPECIAL, GM-200KPH....$59ea. 
Power adapter.......... $4.95ea. 


NEW, “PELTIER” THERMO ELECTRIC MODULES, 
TECA type 960-127, Single Stage 
Brand New, solid state thermoelectric modules. Silent, 
compoct & reliable. Thermoelectrics require no 
maintenance & can heat by reversing the inpul. No 
load cooling to - 42°F with the hot side at 77°F. No 
vibration or noise operates in any orientotion. Specs. 
Max*T=66* @ 27°C, Max current, 3 Amps, Max 
voltage, 15_4V. Size: 1.18° L x 1.18°W x 0.142°H SPECIAL.....$8e0. or 4 for $29 
LAST TWO UNITS AT A SPECIAL PRICE! Save $35K+ 
FABULOUS, NEW, YAG LASER SYSTEMS 
; PROVIDES, 100Watts, CW @1.064um, 
also a frequency doubled model with 60Watts or GREEN @ .532um 


Laser Photonics ype YCO-1003M, adjustable output power from 10OmW to 100Watts + 
2%. Modes include: CW, Single pulse adjustable from 0.1 to 9.9 seconds in 0.1 sec 
increments, Repea! pulse with adjustable duration as previous and adjutable rate from 
0.1 to 9.9 seconds in 0.1 sec. increments. Beam delivery vio a 4 meter length quartz fiber 
optic. |nternal fiber calibration system, LCD control panel for easy setup. Frequently used 
program settings con be saved to memory. Infernal graphics printer, Pulsed laser diode 
aiming laser. wo stage microprocessor system monitoring, Key switch access with foo! 
switch laser activation. Internal liquid to air cooling, Power required: 220VAC, single 
phase @40A, 60Hz. Mechanical: 38°H x 33°W x 22°D, weighs 325ibs., Wheel around 
cabinet. The Dual mode system in addition to the YAG specifications above includes 
frequency doubling on demand. The green output is Q-switched at 1OKHz producing an 
oulput beam of 6mJ @ 200ns or 60W average with 2 to 40 watts delivered al the fiber 
Pulse mode operation for the dual mode is different as well: Single pulse mode ts 
adjustable from 0.1 to 600 seconds in 0.) sec. increments. Repeal pulse mode has the 
same odj. pulse width and an adjustable pulse interval of 0.) to 9.9 seconds in 0.1 sec 
increments. These numbers apply to the 1.064 wavelength only. Cabinet size: 40°H x 
33°W x 23°D weigh! S00lbs. Both models are NEW. Must ship via truck 

NEW, 100W, 1.064um, CW YAG SYSTEM. $10K 
NEW, DUAL FREQUENCY YAG SYSTEM wi $15K 


**ON SALE* LCD, 16X2, ALPHANUMERIC DISPLAYS, *ON SALE+* 
For YOUR MICROPROCESSOR PROJECTS 


DISPLAYS on SALE 
JANUARY SPECIAL 


First, (shown left) from Solomon, the LM1140-SYLU, 

arrangement of 5 x 7 dot matrix characters 2.95mmW x 5 SémmH with cursor. COB 
driver with 8 bit parallel interface. Module size: 85mmW x 36mmH, Viewing area 
63.5mmW x 15.8mmH. with data. Brand New. 

Special, LM1140-LCD...$5.50ea. or 10 for $4.50 or 100 for $3.50ea. 
Second, ishown right] from Densitron, the 2162A-CT, without backlight. Slandard 16 x 2 
arrangement of 5 x 7 dot matrix characters 2.96mmW x 5.56mmbH with cursor. TN type 
with top viewing. On board industry standord Hitachi 44780 driver with 8 bil paraltel 
interlace. Module size: B4mmW x O3mmH x 9.9mm D, Viewing area: 62mmW x 


16.2mmH. with dota. Brand New. **ON SALE JANUARY ONLY*+* 
Special, D2162A-LCD...$4.00ea. or 10 for $3.50 or 100 for = 00ea. 


10V @ 2.5 AH SEALED, LEAD ACID, PACK. 
Each pack has 5, 2 Volt cells. ‘D'size celis are 
arroinged as 1X5 cells. Enclosed in an ABS outer shell 
{removed for photo} Perfect for high drain applications 


Make custom packs of any rating. Size: 7.5°L x 2. Hx 
15°0 SALE! 6-five packs for $20, 40 for $99 
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and steel. The unit features adjustable rotation, height and angle as well as 
0 spring loaded jam clamping mechanisim which makes changing boards 
repetitively o snop. A second spring loaded mechanisim mokes it possible 
to instantly flip the board fo the other side and back again without! loosing 
ony of your position settings. This is a pro unit, Overall size is: 8.75°W x 9°H x! 
12.5°D. The max board width is 8.5*. ORIGINAL COST: >$9Sea. LTD. QTY, 


GM410, less lens.. HOLIDAY SPECIAL.....$149 


C-MOUNT LENSES 
STANDARD 


: use during ony 
electronic assembly 
or re-work operation 
They are of the 


LOW LIGHT 


highest quality 16mm, f1.6, 15° FOV .......$39 4mm, 80° FOV........$24 
construction with a 8mm, 1.3, 40° FOV .........$49 8mm, 40° FOV ........$24 
heavy powder 4mm, £1.4, 78° FOV .........$49 12mm, 28° FOV.........$24 


coated steel base. Al 
working parts are 
smooth, bright, clear 
coated aluminum 


WORLDS SMALLEST**100mW** VIDEO TRANSMITTER, ON SALE 
Incredibly only 0.9" x 0.8" x 0.37" Transmils crystal controlled hi-res. images with 1}0OmW 


oulput! The transmitter you've been waiting for 
USA 22 Shown actual size. Much smaller thon the 9V 
vi rh battery which powers it. Draws only 35mA! 
Factory tuned. Receive on cable channel 59. Will 
work with color or B&W cameras. UHF Bow tie 
antenna with balun and 3° F cable for TV 
; Included. Perfect with our GM1000A. 
RGR SPECIAL TVX-100.....$159 
- TVX100 & GM1000A CAMERA...$209 


Tektronix, 2445, 4 Chen. 150MHz, O'Scope, 
with on screen waveform stats, One of the mos! 
popular & powerful scopes ovailable at o reasonable cost 
Features: 500ps/Div sweep, 2mV/Div vertical sensitivity, 
\Mohm / 50-ohm input, S00Mhz trigger bandwidth, four 
channels. On-screen waveform cursors provide vert. & 
horiz. scale factors, trigger level, voltage, time, freq.. phase, 
ratio values and mode indication. Complete with 2 probes, 
‘ond manual. Excellent condition. 90 day warranty. 
NOW.......$1295. 


Tektronix, 2465, 4 Chan., 300MHz, O’Scope, 
with on screen waveform stats, another of the 
most popular & powertul scopes available at a reasonable 
cost. Features: 500ps/Div sweep, 2mV/Div. vertical 
sensitivity, IMohm / 50-ohm input, S00Mhz trigger 
bandwidth, four channels. On-screen waveform cursors 
provide vert. & horiz. scale factors, trigger level, voltage, 
time, freq., phose, rotio values and mode indication. 
Complete with 2 probes, and manual. Excellent condition 
NOW.....$1995. 


BIO-LUMINESCENCE ANALYSIS SYSTEM, 
An OPTICAL EXPERIMENTERS BONANZA 

An advanced photon counting system with state of the 

art electronics including a Hamamatsu, R647 PMT 

sensor. with solid state power supply, A Varitronix type, 

MGLS128647-G-HFHY, 128 x 64 Graphic LCD display, a 

Micro thermal printer and a 80C320 micro with 

581000AP external memory. Essentially o portable dato 

logging system designed to detect photons. We believe 

it also has an RS-232 port. As well as associated signal 

processing for the PMT. An unbelievable gadget! with 

big potential. Originally intended to monitor the 

cleanliness of surfaces in food and beverage plants, 

supermarkets, restaurants elc. Monitor efficiency of 

biocides. Defect contamination in water samples in the 

paper and pulp industry, woter treatment industry and 

other water applications. Uses sid. 2.2° wide paper 

folis} Power required: external SVDC. Sysiem able to 

use snap in, NICAD pack not supplied. Size: 6.25°W x 

8.25°H x 4.4°D Units ore used. Guaranteed to power up and initialize only. We cannot 

warrant their biological performance. HOLIDAY SPECIAL......$69EA. 


A COOL COLOR CAMERA, “The ROVING EYE CAM” with Ultra 
Compact, 12X ZOOM, PAN and TILT, AUTO IRIS and AUTO FOCUS to 
boot! Another super quolity color conference camera designed as part of a high end 
system from PictureTel. The unit consists of a camera head atlached to a base PC boord 
: The attachment is via.o moveable 
mount. There are two tiny stepper 
drives which create the pan and tilt 
motion. The tilt stepper is mounted to 
the PC board The pan stepper is 
S unmounted and attaches to the side 
on your base or enclosure. We 
assume the camera is controllable via 
serial commonds however we have 
no info on how to do il. Anyone who 
can tell us can have some free 
cameras. The camera module specs: 
400 lines @ Ilux, the power required 
is 12VDC @ 500mA size of head is: 
5.5° diam. x 3.2°H, The attached PCB 


NEW YEARS SPECIAL, PC-MARK III....$49ea. 


NEW, “STEALTH CAM”, MICRO SIZE, with AUDIO! 
The sleek aluminum housing fits like a glove! 
Removeable mig. bracket & a 1.3M cable with BNC 
vid., RCA aud., linternal mic} & DC pwr. jack for, no 
sweat hook up. Why fool around with an open P.-C 
board? Now you can hove the “STEALTH CAM"«}/ 
3° CCD #410 Linese0 3 Luxe AGCeAuto Shuitere 
Pwr. 12V @1OmA®250k pixelseSid. 4mm, 78° 
FOV lensePinhole, 90° FOVe Focus: 10mm to 
inf.eNTSC videoe<ouncelelR SENSITIVE*Size Std 
30mm sq. x 29mm d. PH: 16mm d, Don't confuse 
with LOW RES., HIGH LUX C-MOS CAMERAS 
GM-2000S-STANDARD OR PINHOLE, 
with audio, HOLIDAY SPECIAL...$69ea. 


PORTABLE MINI PRINTER, 40 COLUMN, 
with INTERNAL NI-CAD POWER! the mode! 
$D222-1000 is a NEW & very cool, self contained, 
olphanumeric/grophic, impact printer. Standard 

parallel port, internal Ni-Cad power supply. 

Can be powered via the 9VDC pwr. adapter 

supplied. Standord 2° paper and Epson 

ERC-09 ribbon lincluded} both available at 

Staples etc. Has self test & diagnostic 

mode. Can emulate Epson and Citizen 560 

it will print from the LPT port of your PC. Very 

rugged & well made. Perfect for remote printing or data logging 
application. Size: 8°L x 4.)°W x 3.5°H. STD 

SPECIAL SALE PRICE.......$39ea. or 2 for $69 


TEKTRONIX 485, 350MHz, 
Probably the fastest and lowest 
cost scope available today 
Superior perlormance at low cosit 
Dual Trace, Delayed sweep 1 nS/ 
div Sweep rate, SmV Vert 
sensitivity, Switchable input 
imped., 50 ohm /Imeg. Package 
includes 2 probes, and operation 
manual, Six month warranty 
Excellent shape. New. 


NEW, 9” SECURITY MONITORS, +i-resolution. 


700 Line, B&W units. 90 day warranty. BNC video in and 
loop through. Rugged steel case. Current production model 


Limited qty. They will make your video look super! 
HOLIDAY SPECIAL $99.00ec. 


Write In 136 on Reader Service Card. 


is 3W" x 4" x 1.3°H. Oh, and did we mention it's auto focus and auto iris 100? Composite 
video output. We think it has Y/C also. Check our web site for further details as they become 
available. Order now, the price goes up when we get the serial commands. Removed and 


tested. HOLIDAY PRICE, R2D2....$129ea. or 2 /$249, or 5/$499 


by Fred Blechman 


his compact design can 

transform an AC-to-DC 

wall adapter or a DC car 

cigarette-lighter adapter 

into a charger for sepa- 
rate single-cell rechargeable batter- 
ies used in many electronic 
devices, from toys to cameras and 
flashlights. 

Although the Velleman kit may 
be powered to charge Ni-Cd or Ni- 
MH batteries from 1.2 to 12 volts, 
you'll find any battery above a sin- 
gle 1.2 volts is a series combina- 
tion of several cells, and may not 
be rechargeable if any of the cells 
are shorted internally — a common 
problem. It is usually difficult to 
determine the “bad” cell or cells in 
a dead battery pack, and while the 
battery pack may charge, a pack 
that has discharged prematurely 
will do so again! 

| recommend you build this 
battery charger to charge single 
cells, and the rest of this article 
will assume you do just that. With 
the proper selection of a couple of 
resistors, you can tailor the charg- 
er to whatever charging rate you 
desire. 


Rechargeable Batteries 


There are many types of 
rechargeable batteries, each with 
its own characteristics and charg- 
ing requirements. The charger to 
be described here is designed to 
slow- or fast-charge nickel-cadmi- 
um batteries, and slow-charge 
nickel-metal-hydride batteries. 

Typical rechargeable battery 
capacities are rated in “mil- 
liampere-hours,” abbreviated mAh. 
For example, 600 mAh means a 


Low-Cost 
d/ 


Battery 
Charger 


Ni-Cda/Ni-MH 
Battery 
Charger 


A toggle switch and binding posts for an external meter are mounted 


in the front of the box. 


This battery charger — for home and car use — will be built to 
charge single rechargeable nickel-cadmium (Ni-Cd) and recharge- 
able nickel-metal-hydride (Ni-MH) batteries in AAA, AA, C, and D 
sizes. Based on the $12.00 Velleman “Low-Cost Battery Charger 


Kit,” a few simple modifications will add considerable versatility. 


We'll also cover how to test and rejuvenate nickel-cadmium 
batteries that appear to be dead. 


IN + 
6.5...21VDC IN - 


Figure 2 - Velleman K7302 
printed circuit board layout. 


capacity of supplying 600 mil- 
liamperes of current for one hour, 
or any combination of mil- 
liamperes and time that multiplies 
to 600, such as 300 milliamperes 
for two hours. 

Be aware, however, that not all 


L-934LSAD RED 


electronic devices will operate 
properly on removable recharge- 
able batteries. The voltage of a 
fully-charged nickel-cadmium or 
nickel-metal-hydride battery per 
cell is usually around 1.2 volts, 
rather than the typical 1.5 volts of 


+ OUT 


1.2...12V ACCU s 
&- OUT geht 


Figure 1 - 
Schematic of 
the Velleman 

K7302 Low-Cost 
Battery 
Charger. 


Figure 3 - 
Velleman 


K7302 parts 
layout. 


a carbon-zinc or alkaline battery. 
Ni-Cd Batteries 


Nickel-cadmium batteries 
(commonly abbreviated as NiCd, 
Nicad, Ni-Cad, or Ni-Cd — we'll use 
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A toggle switch and binding posts for an external meter are mounted 


in the front of the box. 


“Ni-Cd”) have been 
around for years, and 
ean be found in many 
portable electronic 
devices. However, they 
tend to self-discharge 
when not in use, have a 
so-called “memory 
effect” that tends to 
keep them from fully 
charging, and have lower 
voltage even when fully- 
charged as compared to 
regular carbon-zine or 


A small hole in the side of the box allows 
an external power plug to mate with the 
charger input jack. 


alkaline batteries. 

If you are like me, 
you have a bunch of 
discharged Ni-Cd batter- 
ies around. Some won't 
accept a charge, others 
don’t stay charged long. 
Most of these can be 
salvaged using the tech- 
nique I'll describe, and 
with the simple modifi- 
cations I’ve made, Ni- 
Cds can be slow- or 
fast-charged with this 
charger. 

Ni-Cd batteries sold 
by RadioShack have 
typical mAh capacities as shown 
in Table |. 


Ni-MH Batteries 


The “new kids on the block,” 
nickel-metal-hydride batteries 
(often abbreviated as NiMH, Ni- 
MH, or Ni-Mh — we'll use “Ni-MH”) 
generally have greater capacity, 
and fully-charge without memory 
effect, 

Ni-MH batteries can be dam- 
aged from heat by overcharging. 


But they can be safely slow- 
charged with this device from 500 
to 1,000 times without the need to 
discharge them first to eliminate 
the memory effect. 

Ni-MH batteries sold by 
RadioShack have typical mAh 
capacities as shown in Table II. 


Theory of Operation 


Figure | is the schematic for 
the Velleman K7302 “Low-Cost 
Battery Charger.” A DC voltage of 
6.5 to 10 volts is introduced into 
adapter socket SK1 or at the IN+ 
and IN- terminals, observing polari- 
ty. Note that SK1 includes closed- 
circuit switch SW, so if no adapter 
is plugged into SK1, IN- power is 
still connected to the circuit. 

The battery to be charged is 
connected to the +OUT and -OUT 
terminals, observing polarity. 
Current (from plus to minus) then 
travels through diode D1 (to pro- 
tect against reverse voltage), into 
the battery positive terminal, 
through the battery (thus charging 
it), out the battery negative termi- 
nal, then through resistor R1 and 


VipEo LCD 
4 Inch Video NTSC $150 
Sharp P/N 4LU4E 
Composite NTSC & RGB Input 
12:00 OR 6:00 Viewing Angle 
Integrated Backlight & Inverter 
Extended Temp: -10 to + 60 C 
Brightness: 260 nits 
Power Consumption: 4.3 Watts 
Contrast: 50 to 1 


ToucH MONITOR 


EarthVue 10.4 
10.4" VGA TFT 
Analog VGA Input 
105 Nit Brightness 
RS-232 Touch Screen Option 
Only 9.9°W x 7.7°H x 1.5"D 
Ideal For Factory Automation 
Fully Articulating Ball Mount 
Only $1095 With Touch 


CHARACTER LCD 


OPTREX DMF-5005SN-EW 

240 x 64 Graphic EL Backlit STN $30 
OPTREX DMF-5005N 

240 x 64 Graphic Reflective STN $30 
SANYO DM2023-7G1 

2x 20 Character Reflective STN $8 
SHARP LM20A21 

2x20 Character Reflective STN $8 
VIKAY 2035TNLD NOTW-D 

2X 16 Character LED Backlit STN $8 


LCD DISPLAYS 


6.3" Mono STN $60 
9.4" Mono Reflective $60 
8.4" TFT $250 
9.4" DSTN $150 
10.4" TFT $350 
10.4" DSTN $240 


NoteBook Screens 
340 Models in Stock 
Obsolete Screens Stocked 
Hard To Find LCD? Cail! 


EARTH 
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Computer Technologies 


LCD Moniror — 


10.4" DSTN or 12.1" TFT 

Analog SVGA Input 

Autosyne 

Auto Sizeing 

Automatic Expansion of VGA 
images to SVGA (On 12.1") 

Very Aggressive Pricing 
Starting under $500! 


CONTROLLERS 


ISA 

PCI 

PC/104 

NTSC 

Analog VGA 

Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 


“The World Leader In LCD Recycling” 


Ph: (949) 361-2333 Fax: (949) 361-2121 
http://www.flat-panel.com 


Write in 93 on Reader Service Card. 


VISIT US ON THE WEB AT: 


http://www.candhsales.com 

ond fof email: candhsales@earthlink.net 
SALES COMPANY 

2176 E. Colorado Bivd. * Pasadena, CA 91107 


TOLL FREE: 
1-800-325-9465 


C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS. 
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE! 


FREE 
148 PAGE 
CATALOG! 


ELECTRONIC COUNTER MILLIOHMETER 
HEWLETT PACKARD, HEWLETT PACKARD, 
Model 5328A. Universal Model 4328A. 


counter. Usable to 100 
MHz, 100 ns single shot resolu- 
tion. Has frequency, period, period average, ratio, total- 
ize, scale functions. Two input channels provide individ- 
ual slope, polarity and leve! settings. Has 9 digit LED 
readout. Input power 100-240 VAC 48-66 Hz 100 VA 
max. Dimensions: 17" wide x 17-1/4" deep x 3-1/2" 


high. 
Stock #TE9808 $250.00 


Designed to measure 
very low resistances, 
Measurement range 
1m ohm to 100 ohms. 
Resolution 20 u ohms. 
Analog meter readout. Ideal for 

measuring contact resistance of switches or relays. This 
unit is also useful for measuring the resistivity of semi- 
conductor devices. (Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x 


6-1/2" high, 
Stock #TE9812 $200.00 


PRECISION LINEAR WAY BEARING 
This assembly consists of a linear ball bearing track rail 
and two ball bearing slider elements. 280mm long with 
14 countersunk holes for rail mounting. Stainless steel. 
Stock #BR2002 $57.50 


DIAPHRAGM 
PUMP 

THOMAS 
INDUSTRIES 

Single diaphragm 
oil-less pump. Motor 
rated 115 VAC 60 Hz. 
Pump output is 0.69 
cfm free air. Max. continuous operating pressure 20 psi. 
Stock #PC9904 $49.50 


Mi Master Charge Visa WM American Express WM Discover 
Callus first it you have surplus inventories of electronic, optical, or mechanical items for disposal 


Call us first if you have surplus inventories of electronic, optical, or mechanical items for disposal 


WE BUY & SELL! 


Write in 95 on Reader Service Card. 


SOLA CONSTANT VOLTAGE TRANSFORMER 
SOLA ELECTRIC, #93-13-150. Harmonically neutralized 
constant voltage transformer. Rated at 500 watts. Input 
voltage 95 to 130 VAC 60 Hz. Output voltage 120 VAC. 
This unit is designed for rack or bench mounting. The 
meters on the front panel indicate output current and 
input/output voltage. A toggle switch is provided for 
selection of input or output voltage. The input voltage is 
connected at the rear of the unit via a covered electrical 
panel. Two standard 3-wire grounded electrical outputs 
are supplied on the front and rear panels. Dimensions: 
19" wide x 14-1/4" high x 10-1/4”" deep. Weight 59 Ibs. 
Stock #STR9900 $225.00 


M3 NUT 


£9 M3 LOCK WASHER 
M3 WASHER 


TRANSISTOR 
METAL SIDE UP 


10mm M3 BOLT 


Mount the transistor together with the heatsink of the PCB, bend 
the leads as necessary. Take care that the metal back of the 
transistor touches the heatsink. Check that the leads of the 


transistor do not touch the heatsink. 


Figure 4 - Heatsink installation. 


light-emitting diode LD1. In addi- 
tion, with NPN power transistor T1 
now positively base biased, current 
flows through the collector-emitter 
and resistor R2 to the circuit 
return, 

The charging current is rela- 
tively constant as the battery 
charges, and is determined by a 
combination of the source voltage 
and the value of R2. The smaller 
the value of R2, the larger the con- 
stant current. 

The total charging current 
flowing through the battery con- 
sists of the sum of the currents 
flowing through R1 and T1. This 
can easily be measured by insert- 
ing a milliammeter in series with 
the +OUT or -OUT terminals, as 
we'll detail later. 

Electrolytic capacitor C1 mere- 
ly stabilizes any ripple voltage 
from the input source. 


Kit or Scratch-build? 


While the Velleman kit uses 
“foreign” parts, there are USA 


The LED glows 

brightly as the 

battery is being 
charged. 


equivalents for most parts, so you 
can build this charger from parts 
available from RadioShack or 
other sources. You can make your 
own printed circuit board, or 
assemble the parts on perforated 
board, since there is no critical 
parts-placement requirement. 

However, building the charger 
from the Velleman kit has a num- 
ber of advantages. An etched and 
drilled printed circuit board is 
included, with silk-screened part 
locations for the parts supplied. If 
you supply your own parts, the 
physical dimensions or connec- 
tions may vary from the Velleman 
design. With the kit, all the proper 
parts are provided, and five differ- 
ent R2 resistors are supplied 
(some with very odd values) to 
allow you to build the unit for dif- 
ferent charging rates. 


Decisions, Decisions! 
In any case, before building 


the battery charger, you'll need to 
decide exactly how you intend to 


| PRINTED CIRCUIT BOARDS | 


QUALITY PRODUCT 
FAST DELIVERY 
COMPETITIVE PRICING 


We will beat any 
competitor’s prices!!! 


* UL approved 

* Single & Double sided 
* Multilayers to 8 layer 

* SMOBC, LPI mask 

* Reverse Engineering 

* Through hole or SMT 

* Nickel & Gold Plating 
* Routing or scoring 

* Electrical Testing Fax 
* Artwork or CAD data 
* Fast quotes 


10 pcs (3 days) 1 or 2 layers $249 
10 pcs (5 days) 4 layers $695 


(up to 30 sq. in. ea.) includes tooling, artwork, LPI mask & legend 


PULSAR, INC 


9901 W. Pacific Ave. 
Franklin Park, IL 60131 
Phone 847.233.0012 


847.233.0013 


Modem 847.233.0014 
yogii@flash.net - flash.net/-yogii 


Write in 92 on Reader Service Card. 


use it. This involves the type of 
battery you will be charging, and 
whether you wish to make the 
modifications detailed later in this 
article. 

For a given input voltage, the 
value of R2 determines the charg- 
ing current. The desired charging 
current is based on the mAh 
capacity of the battery you will be 
charging. More on this later. 


SATELLITE TV - 
The SECRETS are REVEALED! 


e The principles of security 
e Descrambler building blocks 


rv] 


Assembly 


If you build from scratch, the 
Parts List gives the USA equiva- 
lents of the “foreign” parts sup- 
plied with the kit. If you get the kit, 
the correct parts are supplied. 

Figure 2 is the printed circuit 
layout if you decide to make your 
own, and Figure 3 is the parts lay- 


HACKERS ‘BIBLE’! 


Systems 


e Smart cards, information wars & stupid mistakes 
e Cracking codes (includes DirecTv source code) 
e Installing and hooking up descramblers 

e Video manipulative systems...and much more... 


www.baylin.com 
or... Call 800-483-2423 


ORDER via Internet or Send $60 plus $5 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 


MASTER,VISA & AMEX /COD orders accepted 


576 pages, 6” x 8-1/2” 
NEW! 
5th Edition 


Telephone: 303-449-4551 
FAX: 303-939-8720 


FREE CATALOG - Satellite TV books, videos and software 


Write in 97 on Reader Service Card. 
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Figure 5 - Modification 
schematic. Compare 
with Figure 1. 


The pencil points to the two resistors used 
for R2, selected by the toggle switch. 


aser Window Bounce Listener 


Powerful listening system, yet simple in operation. You shine a laser at 
@ window and intercept the reflected beam with our ultrasensitive 
filtered optical receiver. Vibrations onthe window from internal 
Sounds and voices are now clearly heard. Range can be up to several 
hundred meters depending on the output power of the laser used. 


LWB9 Plans for 3 Laser Window Bounce Systems 
LWB6K Kit of 100’ Compiete for Science Project 
LLR3K Low Cost Optical Receiver Kit 

LLR30 Ready to Use Above Optical Receiver 

LLR40 Higher Performance of Above Receiver! Optics 
LM650P3 Visible Red Smw Laser Module to 100’ 
CWL10 10 mw Class IIIB Invisible IR Laser up to 500° 


, 
Pain Field Pistol acoh’s Ladder 
Caution! Do not aim at people! ff 4 1/2 are expands to over 3 
Biast out rodents with as it ravels up the Jacobs 
high power ultrasonics .. Ladder evaporating in space. 
Handheld and battery + Adjustable arc control 


+ Uses safe high frequency 
operated with all controls. + Safety shock shut d 


+ Full 20" ladder length 
* 110/220 vac 150 watts 

JACK3K Kit 
JACK30 Ready to Use. $249.9 


Rental units available. 
PPP1 Plans 

PPP1K Kit/Plans 
PPP10 Ready to Use.. 


Hover Board - 
28 pages of data related 

to the most revolutionary 
advance in transporta- 

tion. Cutting edge R&D 
HOVER Plans and Data 


force field. With handbook 
GRA3 Plans/book..........$20,00 
GRA3K Kit Pwr Sup...... $99.95 
$25.00 9 Gra30 Assmbid abve $149.95 


as aA 
Information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031 
Information 1 603 6734730 Free Catalog on Request 


1 800 221 1705 Orders/Catalogs Only! 


AntiGravity —- 


Float an object using anelectric 


Fax 1 603 672 5406 


See and Order from Our“Action” 
Web Site at www.amazing1.com 


PLASMA FIRE SABERS 


Kits, Parts and Accessories 
Duplicates effect in the motion 
picture epic of Se 


Specify blue, gm, pur, red or yel 
Moving light appears to evaporate into space 
Blades screw into handle for easy replacement 
We stock all size and color blades, mauler adapters, tubes 
digital drivers, and parts for authentic designs. Wireless 
interactive sound modules change tone with motion 
SAB15 Assbied with 15° Blade. $49.95 SAB15K Kit. $29.95 
SAB24 Assbied with 24° Blade. $79.95 SAB24K Kit ..$59.95 
SAB36 Assbied with 36"Blade $149.95 SAB36K Kit.$129.95 


= 730” Spark « » 
Tesla Coil 


Create a spectacular 
display of nature own 
lightning. Many amazing 
experiments possible 

See coil in action on our 
web sitel! : 


$149.95 


Smaller Version (8-10” Sparks) 
BTC3 Plans... $15.00 BTC3K Kit... $349.95 
BTC30 Ready to Use $449.95 
MICRO MINI Lights 4' flourescent tube! 
MTC1 Pians...$5.00 MTC1K Kit $19.95 
MTC10 Assmiid for 12 volts. $34.95 


ww. 


-* ant 


v 


TAKE CONTROL Using 


ee 


ee 
os ox’ 
Electronic circuitry places subject under your 
control! Induces ALPHA relaxed mind states. 
. HYP2 Plans. 


HYP2K Kil/Plans. 

HYP20 Ready to Use 

MINOD2 Plans for Mind Control 
MIND2K Kit/Pians. 

MIND20 Ready to Use 


RECHARGEABLE Ni-Cd BATTERIES 


SIZE VOLTS mAh RANGE 
AAA 1,25 180 

AA 1.25 600-850 

Cc 1.25 1400-2300 

D 1.25 1400-4500 


Table I: The capacities of Ni-Cd batteries vary 
with the size and manufacturer. These are 
RadioShack values. 


RECHARGEABLE Ni-MH BATTERIES 


SIZE VOLTS mAh RANGE 
AAA 1.2 550 

AA 1.2 1500 

Cc 1.2 2200 

D 1.2 2200 


Table Il: The capacity of Ni-MH batteries 
available from RadioShack. 


CHARGE CURRENT R2 VALUES 


CHARGE CURRENT R2 OHMS/WATTS 
50 mA 47/.25 

100 mA 18/.25 

200 mA 6.8/.25 a“ 
300 mA 3.9/.5 

400 mA 2.7/.5 


Table Ill: Once you decide the charging 
current you want, you'll need to select a 
value for R2. See the text. 


out using the printed circuit board 
and the parts supplied with the 
kit. Assembly is straightforward, 
although you should take proper 
care to properly orient polarity- 
sensitive D1, Cl, LD1, and T1. 

Note: If you plan to make the 
modifications described later in 
this article, do not install R2. 
Instead, use two bare wires to 
connect R2 externally for deter- 
mining the proper value for your 
intended use. Details will follow. 

A word about the heatsink. 
Unless you plan to charge at very 
high rates, like 400 mA, you may 
not have to use the heatsink. 
Even at 200 mA, the transistor 
does not get very hot. But, if you 
do use the heatsink, it goes on 
top of Tl, and T1 must be placed 
with the metal side up, as shown 
in Figure 4. 


Testing the Charger 


$10.00 
$49.95 
$69.95 


$15.00 
$49.95 
$79.95 


Before packaging the charger 
or making any modifications, first 
test the assembled unit. Connect 
a 47-ohm .25-watt resistor to the 


6 Transmitter 


1 


Super Sensitive Utira Clear 1 Mile~ 
Voice Transmitter 


1 Mile* Telephone Transmitter 
Lino Powered Phone Transmitter 
Nover Needs Balteries!! 


Tracking/Homing Beacon Beeping 
Transmitter 


Video/Audio Rebroadcasier 1 Mi 


TV/FM Radio Disrupter. Neat Prank! 
Discretion Required 


COMBOX Above6 Kits/Plans. 
COMBOP Above 6 Plans Only. 


4 KV HV MODULE for hovercraft, plasma 
guns, antigravity, pyrotechnics. 12vdc input 
MINIMAX4. $19.95 


Pay by MC.VISA,Cash, Check, MO, COD. Add $5.00 S&H plus $5.00 if COD. Overseas Contact for Proforma 
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Write in 94 on Reader Service Card. 


leads that go to R2. Next, observ- 
ing polarity, connect an AAA or 
AA Ni-Cd or Ni-MH battery to the 
OUT+ and OUT- battery terminals; 
a battery holder (see Parts List) 
makes this convenient. 

Observing polarity, use 6.5 to 
10 volts DC for the input voltage. 
This is not critical, because the 
circuit design provides a relatively 
constant current over a small 
range of input voltages. 

The light-emitting diode, LD1, 
should light. LD1 cannot light 
unless current is flowing through 
the battery. However, this does not 
confirm that current is flowing 


through transistor T1, and resistor 
R2. 

To confirm current flow 
through R2, observe polarity and 
use a one ampere DC meter, or 
digital multimeter (DMM) set to 
200 mA DC, placed in series with 
R2. You should read a current of 
roughly 50 mA. This is not the 
total charging current, since some 
current is also flowing through R1 
and LD1. 


Troubleshooting the 
Charger 


If LD1 does not light, first veri- 
fy that both the power supply and 
the battery are connected, and 
with the proper polarity. If these 
are confirmed, then make sure all 
the polarity-sensitive parts (D1, 
C1, T1, and LD1) are properly ori- 
ented. 

Be aware that LD] may light 
even if R2 is not installed, but that 
the battery charging current will 
be only the small current flowing 
through LD1. In a properly work- 
ing unit, the majority of the charg- 
ing current flows through transis- 
tor T1 and resistor R2. 

If current is not flowing 
through R2, then T1 is not con- 


See Velleman’s 
ad on Page 24%! 


ducting. Make certain 
that T1 is installed prop- 
erly regarding the col- 
lector, base, and emitter 
leads. Of course, check 
all solder joints. 


Modifications 


To measure the total 
charging current 
(through R1 and T1), 
you can insert a meter 
in series with the bat- 
tery. Also, you can pro- 
vide a HI and LO charg- 
ing current by using two 
different value resistors 
for R2, selected by a tog- 
gle switch. 

Figure 5 shows 
these modifications to 
the original Figure 1 cir- 
cuit. Just adding binding 
posts and a switch will 
allow you to accurately 
set HI (fast-charge) and 
LO (slow-charge) charg- 
ing currents. 

Binding posts BP 1 
and BP2 allow you to connect an 
external meter to measure the 
charging current you plan to use. | 
find a DMM most convenient and 
accurate. If you don’t care to use a 
meter after selecting the proper HI 
and LO resistors for your applica- 
tion, just put a jumper between the 
binding posts to complete the cir- 


Alligator clips connected to the battery holder terminals may be used to 


charge an external battery of a different size. 


cuit to RI and T1. 

The SW1 single-pole double- 
throw switch lets you select either 
a HI or LO charging resistor for 
R2. Any switch will do, but | find a 
small toggle switch the most con- 
venient and easiest to install. 

Before selecting the resistors 
to be used for R2-HI and R2-LO, 


you must decide what charging 
currents you want. This depends 
on the battery type and its mAh 
capacity. It is generally agreed you 
can slow charge a Ni-Cd or Ni-MH 
single cell battery at one-tenth its 
one-hour milliamp capacity. This is 
called 1/10C. For example, a 500 
mAh battery can be safely slow- 


POLARIS CAN SUPPLY YOU WITH ALL OF TODAY’S HOTTEST VIDEO TECHNOLOGY! 


CALL OR GO ON-LINE TO ORDER YOUR FREE VIDEO CATALOG - 100’s OF PRODUCTS - MICRO CAMERAS - WIRELESS VIDEO - LIPSTICK CAMERAS - DIGITAL VCR's 
6.4” ROOF MOUNT COLOR TFT MONITOR “YOUR WEB BROWSER IS YOUR REMOTE EYE!” WEATHERPROOF DIGITAL STORAGE CAMERA - NO TAPES! 
he Flexcam acts as an internet The SWC-40R combines a black & white 
camera server. No software video camera, digital image storage, video 
needed in: order to view your motion detection and an alarm interface in 
video, All you need is a web browser a compact, vandal proof enclosure. It is 
such as Internet Explorer or unique as it offers a complete CCTV 
Netscape. Flexcam includes many surveillance system within a single 
special functions including video compact enclosure, SWC-40R 
quality control, pan/tilt/zoom 


® All-in-one CCTV system $849.95 
interface and network configuration. @” Built-in digital image stora: 
All of them are administrated by the iced . . e 


ash _<t , o i trieval b' 
web browser. This is true state of the ACA AND 200m: ibe dnibaiah ty i al 
PARR TAMER art video monitoring technology, A | RE | a ty vache saotien delecdion 

etvutwae Users can see and feel the quality OVER THE 


Pumeue and ease, Features 4 video inputs -3 INTERNET! | Built-in alarm interface 
ct ratio of 16:9! Titer # Quick Change Lens Pack (standard) 
1 video 4 a 3.6 installed 2.9, 6.0, 8.0 provided 
ide 6 CAMERA INTERNET VIDEO SERVER (12.0 and 16.0mm available) 


Our Flexwatch will serve up to 6 video cameras to the internet which can be @ Black and white standard resolution 
viewed by any web browser. No special software required! Viewer is able to “ Dimensions: 5" x 4" x 4.5" 
control the pan, tilt and zoom functions, as well as, video quality control. 5.6” COLOR WIRELESS OBSERVATION SYSTEM 


VIEW REAL 
TIME VIDEO! 


vv vaso’ Flexwatch-500 


$1495.95 


DAY / NIGHT LIPSTICK CAMERA 


| Our new weatherproof ILC-300 
| day/night color camera $239.95 
can view in total 
darkness at a distance 
| up to 10 meters. Comes 
enclosed in a water tight 
| aluminum housing and 
equipped with a 3.6mm 
lens for a viewing angle 


Flexcam 
$CALL 


CONTROL 
TFT-64RM - $499.95 


All programming and image 
retrieval can now be done 
fideo camera through a master remote 


REMOTE INCLUDED 
TFT-7 - $499.95 


Now you can watch 
Television, CATV 
video. from an € 


source such 


COVERT COLOR SPY CAMERA 


Its small sleek 
‘ indestructible design and 
@ pinhole lens allow for 
PRM various applications and 
eden simple installation. Comes 
equipped with a RCA 
JACK for easy connection 
to TV monitor or VCR. 
- Great for covert use in any- 
2.5” COLOR TET FLAT SCREEN place imaginable. of 60 degrees 
and Our new c , CM-550CP- $79.95 25mm(W) x 17mm(0)| 
module a MICRO BOARD CAMERAS - MANY MODELS TO CHOOSE FROM! 


peak . Cc 7 a ) 
n | 

: illance 

and more 


UNIT IS ONLY g 
MB-1250HRVF MB-1250HRP MB-650U 

STUMBLES Color Varifocal Hi-Res Color Pinhole B/W Audio 
TFT-M25 - $149.95 4mm-8mm Lens 5.0mm Lens 4.3mm Lens 

TE RR 1.26” x 1.26" x 2.38" 1,27" x 1.27" 4.18"x 1.18" 1.27"x 1.27" 1.7"x1.7" | 2.4GHz Wireless Receiver 

’ $199.95 $149.95 $69.95 $99.95 $119.95 GFR-5002 - $119.95 
800-752: 71 470 Armour Drive NE + Atlanta GA 30324-3943 
pet Tech 404-872-0722 + Fax 404-872-1038 


used for around the 


SPECIAL PRICE 
LIMITED TIME ONLY! 


GW-2400S - 9.95 


WORLDS SMALLEST TRANSMITTING WIRELESS CAMERA | 


Cri is so OPERATING RANGE |S 
smallitcanbe APPROXIMATELY 400 FT. 
mounted in wall 
clocks, exit signs, 
briefcases, picture 
frames or even a 
baseball cap! 
Connects to a 9V 

MB-8108 battery and will 
Infrared B/w | Operate up to 6 hours. 
3.6mm Lens 


CAMERA 


RECEIVER TRANSMITTER 


MB-1250P 
Color Pinhole 
5.0mm Lens 
NAT-9 Color Camera - $ 
_ NAT-5 B/W Camera - $249: 


Write in 96 on Reader Service Card. 


A one-amp analog meter, 
as shown here, can be 
used to monitor the 
charging current, 
A digital multimeter 
is preferred. 


charged (LO) at 50 milliamperes. 

To fast-charge, the accepted 
safe value for Ni-Cds is 2/10C. 
Note that Ni-MH batteries should 
only be slow-charged! 

You can “breadboard” these 
changes before packaging the 
unit. Table Ill shows the values to 
try for R2 for different charging 
currents. (Each of these resistors 
is included in the Velleman kit.) 

To more accurately determine 
the required value for the desired 
voltage input and charging cur- 
rent, use a meter between the 
binding posts, and substitute a low 
resistance value potentiometer for 
R2. Just power up the circuit and 
set the potentiometer for the 
desired current, then measure the 
potentiometer resistance and use a 
resistor for R2 close to the poten- 
tiometer resistance. 


Packaging the Charger 


| built the charger circuit, 
using the Velleman printed circuit 
board and parts, into my favorite 
small-project box, a Fuji slide box, 
as shown in the photos. Actually, 
all photos finishers have similar 
plastic boxes for packaging 35mm 
slides. The plastic is thin and easy 
to cut, and the lid acts as a cover. 

For two basic reasons, it was 
decided to use the unit with the lid 
open. This allows you to see LD1 


Parts List 


lighted, and provides easy access 
to the AA battery holder mounted 
(with double-sided tape) to the 
inside of the box lid. When the lid 
is closed, the holder fits inside per- 
fectly. If you want to test other size 
batteries, just use clip leads to the 
battery holder terminals — observ- 
ing polarity, of course. 

Also, with the lid open, heat 
generated by the circuit does not 
get trapped, since it is “air condi- 
tioned.” 

| mounted the toggle switch 
and binding posts on the front of 
the box, and an entry hole for the 
power input on the side of the box. 
One end each of R2-HI and R2-LO 
mount to the switch terminals. 
Pretty neat! 


Testing a Rechargeable 
Battery 


The following applies to Ni-Cd 
batteries. | have not tried this with 
Ni-MH batteries, but | would expect 
them to respond the same way. 

Before charging a recharge- 
able Ni-Cd battery, you really have 
to have an idea of what condition 
it is in. Some are in such bad 
shape they will not charge. | find 
the best way to determine this is 
with two simple tests: a voltage 
test and a resistance check. 

First, do a voltage test, under 
no load, using a voltmeter; | prefer 


The best source for these parts is www.radioshack.com, which you can access 
online, or toll-free at 1-800-442-7221 24 hours, and theré is no minimum order. 
Some of the more common parts may be found at your local RadioShack store 


— but don’t depend on it. 


If you purchase the kit listed below, all required parts are supplied, although many 
have foreign part numbers. The parts listed below are the USA equivalents, with 
R/S indicating the www.radioshack.com order number. 


Cl -220uF 25VDC electrolytic capacitor (R/S 900-1629) 


D1 - IN4001 silicon rectifier (R/S 900-2869 


LD1 - 3mm red light-emitting diode (R/S 900-6094) 
R1 - 120-ohm 1/2-watt carbon-film resistor (R/S 900-0357) 
R2 - Resistor. See Table Ill and text (Five resistors for R2 are supplied with 
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A typical battery checker (left) puts a battery under load, and 
may show a salvageable battery as dead. A DMM (right) will 
show if there is ANY life left in the battery. 


a DMM. Set the scale to the two 
volts DC scale, and touch the test 
leads to the battery terminals, 
observing polarity. 

If you get even a small voltage 
reading (even as low as 0.2), the 
battery is probably chargeable. 
Note that a battery tester puts the 
battery under load, and will proba- 
bly show a battery as “dead” that 
can be saved. 

What about a battery that 
shows no voltage, even under no 
load? Use an ohmmeter (again, | 
prefer a DMM) to see if there is 
any internal resistance. If it reads 
close to 0.00, throw the battery 
away! It is so badly internally 
shorted it is not worth the trouble 
to try to save it. 

However, if it reads 1.0 or 
more ohms, you might be able to 
save it by “zapping” it — hitting it 
with a blast of high DC voltage (+ 
to +, and - to -). While this can be 
done with a charged capacitor, you 
are safer and better off using a 
device designed for the purpose, 
such as “Build a Nickel-Cadmium 
Battery Zapper,” in the February 
1996 issue of Nuts & Volts. 

If the battery “passes” the volt 
and ohms test, this charger will 
probably successfully charge it in 
four hours at the HI rate. 


the Velleman kit) 


Using the Charger 


Watching polarity for all items, 
connect the meter (or a jumper in 
place of the meter), place a bat- 
tery in the holder (or use clip leads 
to an external holder), and supply 
power to the input jack or termi- 
nals. 

LD1 should light, and the 
meter should show the charging 
current. Toggle the switch to HI or 
LO as desired, and see the charg- 
ing current change on the meter. 
That's all there is to it. But 
remember that Ni-MH batteries 
should only be charged at the LO 
rate. 

Do not expect the charging 
current to drop significantly as 
the battery charges. While charg- 
ing, you can check the battery 
voltage at its terminals. It should 
read above 1.35 volts when the 
battery is charged and the charg- 
er is ON. 

Charging single-cell Ni-Cd 
batteries at a HI or LO current, or 
charging single-cell Ni-MH batter- 
ies at a LO current, is simple with 
this charger. It maintains a rela- 
tively constant charging rate, uses 
an LED to verify that the battery is 
being charged, and will not over- 
charge the battery. NV 


SK1 - Closed-circuit power jack (R/S 910-0731) 
T1 -MJE-182 NPN silicon audio power amplifier transistor with TO-225AA case. 


(R/S 900-5286) 


Heatsink - For TO-220 transistor (R/S 910-3255) 


The complete Velleman K7302 kit, with all the parts shown above, plus a 
silkscreened etched and drilled printed circuit board and some terminal mounting 
posts, is available as R/S 990-0301 for $11.95. 


Items for optional modifications: 


SW1 - SPDT miniature toggle switch oh 900-7840) 


BP1 - Black binding post (R/S 910-4: 
BP2 - Red binding post (R/S 910-4241 


) 
_ Battery Holder - For single AA battery (R/S 910-0328) ~ 


Slide Box - Fuji or similar (any photo finisher) 


We accept Visa, 
Mastercard, AmEx, 


Attention: 


and Discover 


N e rd S- Ge ce ks Fax: 318-424-9771 


To Order Call 1-800-227-3971 WWW.shrevesystems.com 


The Vintage Mac Superstore! 


LOGIC BOARD BLOWOUT! 
mea STARTING AT 


ONLY $99 
SEO ONLY $149 


Quadra 650 to PM 7100/66 
Be sure to check us out on the web at http://www.shrevesystems.com for the best prices on Vintage Mac gear! 


en FLOPPY DRIVE BLOWOUT! 
&. STARTING AT 


$19! 


NO EXCHANGE REQUIRED! 


1.44 Semitic 


MONITOR MAYHEM! 


H.P. 17” fixed res 832 X 724 


ONLY....$99 30 Day 


19”-21” fixed res 1024 X 768 
ONLY....$49 as is 


Warranty 
13”-14” fixed res 640 X 480 


ONLY....$25 as is 


Warranty 
15” Radius Pivot 


ONLY....$25 as is 
Warranty 


. Apple Color 
' Composite Display 
_ Great for Surveillance 


- Refurbished $69 


Curtis ADB Track Ball 


H.P. 17” fixed res 640 X 480 


ONLY....$99 30 Day 


16” Rasterops fixed 832 X 624 


ONLY....$99 30 Day 


Global Village 
Gold internal Modem 


14.4 Com Slot 


ONLY $1 
Global Village 
Bronze 


External Modem 
2400 Bps/9600 Fax 


PAS16 Audio CMS Tower SCSI Case 


Spectrum Holds 4 5.25 SCSI full ht. drives 
16 Bit Sound Editing ey = } 79 
Card ONLY $19 a $ 
RAM 
Apple 1MB30Pin 4For$1 
— 4MB72Pin 2For$5 
Apple Il 256K Memory 
$5 EACH 


Expansion Kit 


5 PDA Genuine HM51256P-10 ONLY $1 
Drive Lock Security System for Wal = Leather Carry 
Portable Computers-protects your y Case Membrane scellaneous 
data if lost or stolen! Let your palm Track Padfor | nie 8 bit Video Card $19 
$5 $5 pilot lead the life laptop $2 LaserWriter lINT $199 
eeveseveveeccocevcess of luxury! Apple ADB Keyboard $19 
1.44 Super Drive $19 
Peltier Clone ADB Mousell $19 
i $ 3 MacAlly ADB Keyboard |Quicktake 100 Camera $99 
Junction “ Bernouli 90 MB EXT $10 
with heat sa worss on 5V &12V LC : wer Su ges Safina st 
yQues 
$10 each or 3 for $25 my ~5V, +12V aup ply 


Shreve Systems 
1200 Marshall st 
Shreveport, La 71101 


$25 minimum 
order 


Write in 141 on Reader Service Card. 


are subject to a 15% restocking fee. Not responsible for typographical errors. 


Prices reflect a 2% cash discount and are subject to change without notice. Returns 
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JANUARY 2001 


January 6 


TN - MORRISTOWN - Hamfest. Lakeway 
ARC, John Ellenburg KE4QIH, 423-581- 
5645. Email: ellenburg@icx.net 

WI - WAUKESHA - Hamfest. Waukesha 
County Expo Center. 8am-2pm. West Allis 
RAC, Phil Gural WONAW, 414-425-3649 


January 10 


PA - PHILADELPHIA - Ham & Auction 
Fest. Phil-Mont Mobile RC, Russ Stafford 
W3CH, 610-631-3401 (#4). 

Email: russ@hdj.com 

Web: http://www.phil-mont.org 


January 12-13 


FL - FT. MYERS - Hamfest. Shady Oaks 
Community Center, 3280 Marion St. Fri: 
4pm-9pm, Sat: 9am-3pm. Talk-in: 146.880. 
Ft. Myers ARC, Earl Spencer K4FQU, 941- 
332-1503. Email: k4fqu@juno.com 


January 13 


NY - MARATHON - Hamfest. Skyline ARC, 
Andrew Slaugh KB2LUV, 607-753-0597. 
Email: kb2luv@arrl.net 

OH - MIDDLETOWN - Digital Symposium. 
Dial RC, Hank Greeb N8XX, 513-385-8363 
(after 6pm). Email: n8xx@arrl.net Web: 
hetp://w3.one.net/ ~rkuns/swohdigi.html 
SC - GREENWOOD - Hamfest. Greenwood 
ARS, Frank Kolar WA9FWO, 864-229-5639 
TX - SAN ANTONIO - Hamfest. Little Joe's 
Country Gold, 7405 Old Pearsall Rd. San 
Antonio RC, sa pe Taylor KA5OH}J, 210- 
680-0432. Email: swapfest01@juno.com 
Web: http://community.webtv.net/k5 
ucq/SanAntonioRadioClub 


January 14 


IN ~- GOSHEN - Hamfest. Elkhart County 
Fairgrounds. 8am-2pm. Talk-in: 145.290. 
Michiana Valley Hamfest Assn., Denny 
Denniston KAOWNR, 219-291-0252 (7-10 
PM EST). 

OH - NELSONVILLE - Hamfest. Sunday 
Creek AR Federation, Russ Ellis NSMWK, 
740-767-2226. Email: scarf@hocking.edu 


January 20 


LA - HAMMOND - Hamfest. SLU 
University Center, Columbus Dr. Ve testing. 
Talk-in: 147.000-. Southeast LA ARC, Bill 
Borstel KB5SKW, 225-695-6414. 

Email: wborstel@aol.com 

Web: http://www.selarc.org 

MO - ST. H - Hamfest. Ramada Inn, !- 
29 & Frederick Ave. FCC exams. Talk-in: 
146.85 & 444.925. MO Valley & Ray-Clay 
ARCS, Carlene Makawski KAOIKS, 816-279- 
3406. Email: nem3238@ccp.com 

Web: http://www.kc.net/-oconnor 

TN - GALLATIN - Hamfest. Gallatin Civic 
Center. Sumner County ARA, John Hermon 
WBS5OOL, 615-451-0213. Email: 
hamfest@scara.net Web: 
http://www.scara.net 


January 20-21 


FL - SARASOTA - Hamfest. Sarasota ARA, 
Eddie Martin KI4ZJ, 941-378-8371. 
Email: ki4zj@hotmail.com 


January 21 


MI - HAZEL PARK - Hamfest. Hazel Park 
High School, 23400 Hughes St. 8am-2pm. 
Talk-in: 146.64-. Hazel Park ARC, Inc., Tom 
Krausnick WC9F, email: wc9f@arrl.org 
Web: http://www.qsl.net/wshp 

NY - NORTH BABYLON - NLI Section 
Convention. Babylon Town Hall Annex, 
Phelps Ln. 9am-4pm. VE testing. Great 
South Bay ARC, Phil Lewis N2MUN, 631- 
226-0698. Email: n2mun@optoniine.net 
Web: http://www.arrhudson.org/nli/h 
ru2001.htm 

NY - YONKERS - Flea Market. Lincoln High 
School, Kneeland Ave. 9am-3pm. VE 
Exams. Talk-in: 440.425 PL 156.7, 223.760 
PL 67.0, 146.910, 443.350 PL 156.7. Metro 


CALENDA 


he Events Calendar is a free service for publicizing electronic events such as jA inform 
amateur radio hamfests, flea markets, etc. If your organization is sponsor- i 

ing an event and would like a free listing, contact us at least 60 days in advance. | — cathe 

Include your flyer, estimated attendance, name of the person to contact, and he c 


phone number. 


70cm Network, Otto Supliski WB2SLQ, 
914-969-1053. Email: wb2siq@juno.com 
Web: http://www.metro70cmnetwork 
cmnetwork.com 

VA - RICHMOND - VA Section Convention. 
The Showplace, 3000 Mechanicsville 
Turnpike (Rt. 360). 8:30am-3:30pm. 
Richmond Amateur Telecommunications 
Society, Pat Wilson K4OW, 804-932-9424. 
Email: kK4ow@arrl.net 

Web: http://frostfest.rats.net 


January 27 


AL - GREENVILLE - Hamfest. Butler 
County Fairgrounds. 8am-3pm. Talk-in: 
146.67, 441.225, 145.19. Butler County & 
Pike County RACES, Jerry McCullough 
KE4ERO, 334-382-7644. Email: 
ke4ero@alaweb.com 

FL - ARCADIA - Hamfest. DeSoto ARC, 
Doug Christ KN4YT, 

Email: kn4yt@cyberstreet.com 

MO - ST. CHARLES - Hamfest. St. Charles 
Exposition Hall, 1-70 and Fifth St. 8am- 
2pm. Talk-in: 146.940-. St. Louis Repeater, 
Jim Glasscock WOFF, 314-647-9458. 
Email: jimfoxfox@aol.com 

Web: http://www.stirepeater.org 

NM - ALBUQUERQUE - Albuquerque 
Winter Tailgate Swapfest. Tom Ellis KSTEE, 
505-291-8122. Email: k5tee@arri.net 

NY - LOCKPORT - Hamfest and Auction. 
Eagle's Hall, 6614 Lincoln Ave. Lockport 
ARA, Duane Robinson W2DLR, 716-791- 
4096. Robert Radmore N2PWP, 716-778- 
5058. Email: n2pwp@arri.net 

Web: http://lara.hamgate.net 


January 28 


IL - CICERO - Hamfest. Sportsmans Park 
Race Track, 3301 S. Laramie Ave. 8am- 
1pm. VE testing. WCRA, 630-545-9950. 
Email: info@wheatonhamfest.org Web: 
http://www.wheatonhamfest.org 

MD - ODENTON - Hamfest. Odenton 
Volunteer Fire Dept. Hall, 1425 Annapolis 
Rd. (Re. 175). 8am-2pm. VE testing. 
Maryland Mobileers ARC, Tom Ostrosky 
W3NI, 410-766-9414. 

Email: ostrosky@erols.com 

Web: http://www.space4less.com/mmarc 
OH - DOVER - Hamfest. Tusco ARC, Gary 
Green KB8WEN, 740-922-4454. 

Email: kb8wfn@tusco.net 


FEBRUARY 2001 _ 


February 2-3 


MS - JACKSON - Convention. Trade Mart 
Bidg., Fairgrounds. Fri: 5pm-8pm, Sat: 
8am-4pm. VE testing. Talk-in: 146.76-. 
Jackson ARC, Ron Brown AB5WF, 601-956- 
1448. Email: abSwf@arri.net Web: 
http://www Jjxnarc.org 


February 3 


KS - LA CYGNE - Hamfest. Mine Creek 
ARC, Ron Cowan KBODTI, 913-757-4455. 
Email: kbOdti@arri.net 

MI - NEGAUNEE - Hamfest. Hiawatha 
ARA, Bill Beitel NSNRG, 906-226-2779. 
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- COMPUTER SHOWS 


AGI Shows, 317-299-8827 
E-Mail: info@agishows.com 
http://www.agishows.com 


Blue Star Productions 
612-788-1901 
http://www.supercomputersale.com 


Computers And You, 734-283-1754 
www.al-supercomputersales.com 


Computer Central Shows 
630-782-4625 Fax 630-834-2594 
E-Mail: cc@gats.com 
www.computercentralshows.com 


Computer Country Expo 
847-662-0811 Web: www.ccxpo.com 


Five Star Productions 
810-379-3333 E-Mail: jeff@fivestar 
www.fivestarshows.com 


Gibraltar Trade Center, Inc. 
734-287-2000 Taylor, Ml. 

E-Mail: taylor@gibraltartrade.com 
www.gibraltartrade.com 


Email: n8nrg@portup.com 

Web: http://www.qsLnet/k8lod/ 

SC - NORTH CHARLESTON - Hamfest. 
Charleston ARS, Jenny Myers WA4NGV, 
843-747-2324. Email: brycemyers@aol.com 
“ De SEAR AANA 
ex.htm 


February 3-4 


FL - MIAMI - Southeastern Division 
Convention. Fair Expo Center, 10901 SW 
24th St. (Coral Way). Dade Radio Club, 
Evelyn Gauzens W4WYR, 305-642-4139. 
Email: w4wyr@arrl.net 

Web: http://www.hamboree.org 


February 4 


OH - LORAIN - Hamfest. Gargus Hall, 1965 
N. Ridge Rd. 8am-ipm. Talk-in: 143.700- 
and 444.800+. Northern OH ARS, John 
Schaaf K8JWS, 216-696-5709. 

Email: noars@qsl.net 

TX - GEORGETOWN - Hamfest. 
Williamson County ARC, Mike Evans 
KD5AAD, Email: mlevans@mail.utexas.edu 


February 5 
AZ - PHOENIX - Auction. St. Clement of 
Rome Catholic Church Social Hall, 15800 
Del Webb Blvd. Talk-in: 147.30+. West 


Valley ARC, Ron K60P, 623-546-5710. 
Email: ronk6op@juno.com 


February 9-10-11 
FL - ORLANDO - Northern FL Section 


Gibraltar Trade Center, Inc. 
810-465-6440 Mt. Clemens, MI. 

E-Mail: mtclemens@gibraltartrade.com 
www.gibraltartrade.com 


KGP Productions 
1-800-631-0062, 732-297-2526 
E-Mail: kgp@mail.com 


MarketPro, Inc., 201-825-2229 
http://www.marketpro.com 


MarketPro, Inc., 301-984-0880 
E-Mail: md@marketpro.com 
http://marketpro.com 


ComputerShow 

770-663-0983 

E-Mail: narisaam@aol.com 

Web: http://www.shownsale.com 


Northern Computer Shows 
978-744-8440 

E-Mail: inquiries@ncshows.com 
Web: ncshows.com 


Peter Trapp Computer Shows 
603-272-5008 - 
Web: www.,petertrapp.com 


Convention. Central Florida Fairgrounds, 
4603 W. Colonial Dr. Exams. Talk-in: 
146.760 down 600, 145.110 down 600. 
Orlando ARC, Ken Christenson AF4ZI, 407- 
291-2465. Email: kd4jqr@juno.com 

Web: http://www.oarc.org/hamcat.html 


February 10 


MI - TRAVERSE CITY - Hamfest. 
Cherryland ARC, Joe Novak W8TVT, 231- 
947-8555 

TX - CANYON - Hamfest. Cole Community 
Center, 300 16th St. Potter/Randall County 
ARES/RACES, Ben Pollard WS5R, 806-381- 
8810. Email: ws5r@arri.net 

Web: http://www.qsLnet/nwtx-ares 


February 10-11 


TN - MEMPHIS - Convention. Shelby Co. 
Bidg., Mid-south Fairgrounds. Sat: 9am- 
5pm, Sun: 9am-2pm. Dixie Fest 
Committee, Ben Troughton KU4AW, 901- 
372-8031. Email: ku4aw@arri.net 

Web: http://www.dixiefest.org 


February 11 


OH - MANSFIELD - Hamfest. InterCity ARC 
& MASER, Dean Wrasse KB8MG, 419-522- 
9893. Email: deanwrasse@yahoo.com 
Web: http://www.maser.org 


February 16-17 
OK - TULSA - Hamfest. Jones/Riverside 


Airport. Talk-in: 145.11 -600, 443.850 + 
5MHz PL 88.5. Green Country. Hamfest 


Committee, Merlin Griffin WB5OSM, 918- 
622-2277. Email: megriffin@ionet.net 
http://www.greencountryhamfest.org 


February 17 


CA - MONTEREY - Hamfest. Naval 
Postgraduate School ARC, Max Cornell 
KOMC, 831-883-0491. Email: cornell@re 
dshift.com Web: http://kély.org/radiofest 
MA - MARLBOROUGH - Hamfest. 
Algonquin ARC, Ann Weldon KAiPON, 
508-481-4988. Email: annweldon@aol.com 
OR - RICKREALL - Hamfair. Polk County 
Fairgrounds, 520 S. Pacific Hwy. W. 9am- 
3pm. Talk-in: 146.46. Salem Repeater 
Assn., & OR Coast Emergency Repeater, 
Dick Smith KK70X, 541-997-4074. 

Email: kk7ox@presys. com 

Web: http://repeater.homepage.com 


February 18 


CO - BRIGHTON - Hamfest. Aurora 
Repeater Assn., Wayne Heinen NOPOH, 
303-699-6335. Email: nOpoh@arrl.net 
Web: http://www.gqsli.net/n0ara 

MI - FARMINGTON HILLS - Hamfest. 
William Costick Activity Center, 28600 W. 
11 Mile Rd. 8am-1:30pm. LARC, 734-261- 
5486. Email: swap@larc.mi.org 

Web: http://larc.mi.org 

NY - WILLIAMSVILLE - Hamfest. Main 
Transit Fire Hall, 6777 Main St. Talk-in: 
147.255. Lancaster ARC, Luke Calianno 
N2GDU, 716-634-4667 or 716-683-8880. 
Email: luke@towncountryflorist.com Web: 
http://hamgate 1.sunyerie.edu/ -larc 


February 24 


GA - DALTON - Hamfest. Dalton ARC, 
Harold Jones N4BD, email: 
n4bd@ocsonline.com 

IN - LA PORTE - Hamfest. La Porte Civic 
Auditorium, 1001 Ridge St. 7am-ipm. 
LPARC, Neil "Straub WZON, 219-324-7525. 
Email: nstraub@niia.net Web: www.geoc 
ities.com/k9jsi/ 

VT - MILTON - Hamfest & State 
Convention. Milton High School, Rt. 7. 
8am-ipm. VE exams. Talk-in: 145.15. 
Radio Amateurs of Northern VT, Mitch 
Stern W1S), 802-879-6589. 

Email: w1sj@arri.net 

Web: http://www.ranv.together.com 


February 25 


NY - HICKSVILLE - Hamfest. Levittown 

Hall, 201 Levittown Pkwy. Talk-in: 146.850 

PL 136.5. Long Island Moble ARC, Eddie 

Muro KC2AYC, 516-520-9311. 

Email: hamfest@limarc.org 

Web: http://www.limarc. 

OH - CINCINNATI - Hamfest. Hartwell 

Recreation Center, May St. off Caldwell Dr. 

9am-4pm. 513-661-1805. 

Email: gldivision@juno.com 

Web: www.arpsc.com 

OH - CUYAHOGA FALLS - Hamfest. 

Emidio’s Party Center, 48 E. Bath Rd. 8am- 

2pm. Cuyahoga Falls ARC, inc., Carl Hervol, 

330-497-7047. Email: carlh@voyager.net 

PA - CASTLE SHANNON - Hamfest. 

Wireless Assn. of South Hills, Steve Lane 

W3SRL, 412-341-1043. Email: 

washarc@yahoo.com Web: 

Hr nglat ab fiat pe araonge a nga 
- ANNANDALE - Hamfest. Northern 

VA Community College. Vienna Wireless 

Society, Mike Toia K3MT, 703-757-7021. 

Email: k3mt@erols.com 

Web: http://winterfest.home.att.net 


MARCH 2001 


March 2-3 


FL - NEW PORT RICHEY - Hamfest. Fred 
K. Marchman Technical Education Center, 
7825 Campus Dr. 8am-5pm. Talk-in: 
146.670. Gulf Coast ARC, Rick Brown 
KF4GXS, 727-863-1457. Email: 
richar@gte.net. Web: http://gcarc.cjb.net 


March 3 


AR - RUSSELLVILLE - Hamfest. Hughes 
Community Center, Knoxville & Parkway. 
8am-4pm. Talk-in: 146.820. AR River 
Valley AR Foundation, Margaret 


Alexander KC5MCGS, 501-968-7270. Email: 
ealexand@cswnet.com Web: http://www. 
cswnet/com/ ~arvarf/hamfest.htm 

NJ - PARSIPPANY - Hamfest. PAL Bidg., 33 
Baldwin Rd. VE session. Talk-in: 146.985- 
PL 131.8. Splitrock ARA, Peter Glenn 
KC2KI, 973-442-0772 or 888-511 SARA. 
Email: ' splitrock@worldnet.att.net 

Web: http://ham.hsix.com/sara 


March 4 


NY - LINDENHURST - Hamfest. Knights of 
Columbus Hall, 400 S. Broadway. 9am- 
2pm. VE exams. GSBARC & SCRC, Phil 


(800)366-0579 
(661)295-5577 
FAX (661)295-8777 


Lewis N2MUN, 631-226-0698. 
Email: info@gsbarc.org 
Web: http://www.gsbarc.org 


March 10 


AR - HARRISON - Hamfest. Harrison 
Junior High School Cafeteria, 515 S. Pine St. 
8am-ipm. VE testing. North Arkansas 
ARS, Bill Rose N5VKF, 870-741-6968. 

Email: billrose@cswnet.com Web: 
http://www.qsl.net/naars 

AZ - SCOTTSDALE - Hamfest. Scottsdale 
ARC, Roger Cahoon KB7ZWI, 480-948-1824 
home, 602-725-7256 mobile. 

Email: rgcahoon@uswest.net 


FL - ENGLEWOOD - Hamfest. Englewood 
ARS, JR House K9HUY, 941-475-3005 
WA - PUYALLUP - Hamfest. Mike & Key 
ARC, Michael Dinkelman N7WA, 425-867- 
4797. Email: mwdink@eskimo.com 


March 10-11 


NC - CHARLOTTE - Hamfest & 
ComputerFair. Charlotte Merchandise Mart, 
2500 E. Independence Blvd. The 
Mecklenburg ARS, Tom Hunt KA3VVjJ, 
704-948-7373 day & eves. until 9pm EST. 
Email: dealers@w4bfb.org 

Web: www.w4bfb.org/hamfest.html 


Systems Specialist 


24895 Avenue Rockefeller 
Valencia California 91355 


“ We Have Great Connections “ 


Computer e Telecommunications 
Network e Audio ¢ Video 


MONDAY - FRIDAY 
8AM - 5PM 


SATURDAY 
8AM - 2PM 


www.rogerssystems.com 


S 


CAT. 5 CABLE 


Also available 
in many 
colors!! 


Grey 


TE-038-L5 
TE-068-L5 
TE-128-L5 
TE-258-L5 
TE-508-L5 
TE-758-L5 
TE-108-L5 


3ft. Straight Patch 

7 ft. Straight Patch 
14ft. Straight Patch 
25ft. Straight Patch 
50 ft. Straight Patch 
75ft. Straight Patch 
100 ft. Straight Patch 


USB CABLES ) 


CC-USB& 6ft USB “AA” MM $5” 
CC-USB-AB6 6ft USB“A”-"B" MM $5” 
CC-USB-AB10 10f.USB"A”"B" M/M $6” 
CC-USB-AB15 15f.USB “A’-"B" MIM $8 
CC-USB-X6  6ft. USB “AA” M/F $6” 
CC-USB-X10 10ft. USB ‘A’-"A” MF $6° 


5 i CC-USB-PP $25” 
USB to Parallel Printer 


IEEE-1394 FIREWIRE } 


$10° 


FW-6X4-6 
FW-6X4-10 


6ft 6pin x 4pin...... 
10ft 6pin x 4pin.... 
FW-4X4-6 6ft 4pin x 4pin.... 
FW-4X4-10 10ft 4pin x 4pin.... 


$20.00 min, Order required 
Add $4.50 shipping for prepaid orders 
Prices subject to change without notice 
All major credit cards accepted 
Special offers only valid on items in stock 
Call for quantity discount 
No out of state checks accepted 


Write in 56 on Reader Service Card. 


DS-HD2-66EM 
DS-HD4-66EM 


( S-VGA Extensions : 


male/female 
black 


CC-VGA-4C 
CC-VGA-5C 
CC-VGA-25CX 
CC-VGA-50CX 


CC-VGA-3C 
CC-VGA-9C 
CC-VGA-11C 
CC-VGA50MM 
CC-VGA100MM 
These premium VGA cables are made with 75 ohm 


coaxial cables. They are triple shielded to support 
extremely high bandwidth and unsurpassed protection 
against interference.. Furthermore, our premium cables 
are Plug-N-Play ready and are compatible with the 


latest technology. 


Call for more information 
on any of these cards!! 


PPGA Celeron CPU Slot 1 adaptor.... $10” 

ISA 8bit Single Parallel IEEE Card....$12” 

PCI 32bit Single Parallel IEEE Card... $33” 
ASOUND PCI 32BiT SOUND CARD....$14° 
USB xPCI Add on Card....$27° 
DAYTONA 4MB PCI Video Card_..$34* 
TRIDENT 8MB AGP Video Card... $39” 

ATI RAGE 2D/3D 8MB AGPVideo Card....$44” 


Multi-PC Controller 


w/keyboard & mouse emulation 
Easy to select by push button 


HD15-S-VGA 

PS/2 KEYBOARD 

PS/2 MOUSE 

2-WAY $49 
4-WAY $69 


CABLE KIT 
CC-PS2-VGA6 
CC-PS2-VGA1 


$42 
$17 


6ft. 
10ft. 


( USBHUB | 


4-port USB hub with power & cable 

Full compliance w/USB spec. Rev 1.0. 

LED indicator for fault or dummy USB port. 
Transmission for 5 meter cable segment. 
Plug & Play capability for outside 
peripherals. 

Support UHCi and OHCI spec. 

One year factory warranty! 


$19" 


DS-102-KMMPS 


$99*i 


Includes: 

One MiniView KVM switch 
2 Sets of Premium Grade 
KVM Cables 


One PS/2to AT keyboard adapter 


Fully hot plugabie 


DONGLE 


3 COM Dongle for 
PCMCIA Network Cards. 
Designed for 10 BaseT Cards. 


$10 


CA-3COM-TP 


CPU’s-Motherboards-HardDrives 
Memory -SCSI Adaptors -SCSI Cables | 
CD burners -CD’s & Rewritable CD’s 

And Much Much More!!!!! 
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SCHED 


March 17 


CT - POMFRET - Hamfest. Eastern 
Connecticut ARA, Paul Rollinson KEiLI, 
860-928-2456. Email: kelli@arri.net 

FL - FT. WALTON BEACH - Hamfest. 
Playground ARC, Louis Carter KF4HRM, 
850-243-4315. Email: parcfest@aol.com 
Web: http://www.bsc.net/playground/ 
FL - STUART - Hamfest. Martin County 
ARA, Romund Madson KS4KM, 561-337- 
1841 


March 17-18 


Electronics made easy 


& abborudable 
PERSONALSCOPE™ 


CALENDAR. 


TX - MIDLAND - State Convention. 
Midland ARC, Pete Stull WB7AMP, 915- 
686-6755 or 915-362-6644. 

Email: W5QGG@arrli.net 


March 18 


IL - STERLING - Hamfest. Sterling-Rock 
Falls ARS, Lloyd Sherman KB9APW, 815- 
336-2434. Email: Isherman@essex1.com 
OH - MAUMEE - Hamfest. Lucas County 
Recreation Center, 2901 Key St. 8am-2pm. 
Talk-in: 147.27+. TMRA, Paul Hanslik 


N8XDB, 419-385-5056. 
Web: www.tmrahamradio.org 


March 24 


CANADA - ONTARIO - BRAMPTON - 
Hamfest. Peel and Mississuaga ARCs, 
Michael Brickell VE3TKI, 905-826-5176. 
Email: ve3tki@rac.ca 

MN - ST. PAUL - Hamfest. Concordia 
University. VE testing. Robbinsdale ARC, 
Harriet Johanson KBOUPH, 763-537-1722. 
Email: k0ltc@visi.com 

Web: http://www.visi.com/-kOltc 

WY - BECKLEY - Hamfest. Plateau ARA & 
Black Diamond ARC, James Martin KC8JSZ, 


Velleman 


The Velleman PERSONAL ScopPe™ is a portable fully-functional oscilloscope. At the cost of a good 

multimeter it gives you the best possible value for the money. The PERSONAL ScoPre™ provides you 
with the high sensitivity (down to 5mV/div) often missing in Fisher or similarly priced units. Together with 
the other scope functions it makes this the ideal tool for students, hobbyists and professionals. 


Yi BARS 
15 .Bkir 
f ron 


a 

8.384, 
{9 
G.2Yige, 
~—hark-t 


TV AND.MIDEO (6.9 composite video signol) 


SPECIFICATIONS: 
- Moximum samplesrote: 5 


MHz  ¥ 
- Isput amplifier bandwidth: 1 MHz (-3dB at ‘TV/di¥ sting), |Mohm //20pF (stondrd probe) - 


- Vertical resolution: 8 bit (6 bit on LCD) 
- LCD Grophics: 64 x | 28pixels 


- dBm measurementss'Fram ¥73dB tot +40dB (up to 60dB with X10 probe} +0)5dB" 
- True rms AC measurement: 0.1 mV to ig (400Vrms with X40! probe) 


- Time base: 205, to 2lis f-div in 22’ step 


- Input sensiivity. orgs: 7 SmY to Rov in 12isteps (up 16 200V/diw with X10 ‘probe) © 


~ Supply voltage: /min300mA adapter 


- Batteries (in ‘gpiion): — type AA (5 pes ‘tequired) — 
NiCd/NiMH ‘rechargeable 
- Battery life: Up. 40 20 Kours with Alkaline batiéries 
- Safety: Meets 1EG1030-1. 6Q0V.CATII, pollution degree | 
vahz 95*x1.38") 


- Dimensions: 105 x 220 x 
- Weight: 395g (1492,} {excl beens) 


pt a 


[____ SERVICE & DEVELOPMENT _| & [____ SERVICE & DEVELOPMENT _| 


AUDIO SIGNALS leg. ompliier ouput ckpping lev) 


robe x1 A. x10: PROBEGOS 


led measurement 
Roses ioe tIOWAC PeOOSUSA 


lemen 


ee Oe 


2. 5% ae 


Probe’not included 


(817) 284-7785 


AUDIO TROUBLE SHOOTING 


www.velleman-kit.com 


7415 Whitehall Street Suite 117 
Fort Worth, TX 761 bg 
: (817) 284-7712 


email : velleman@earthlink.net 


Questions ? Contact us for a list of US distributors or to get your FREE catalogue 
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304-465-1428. Email: w373@inetone.net 
March 25 


IL - GRAYSLAKE - Hamfest. Lake County 
Fairgrounds. VE testing. Talk-in: 146.52 
simplex. North Shore RC, Jacob Fishman 
KF9ZF, 847-291-4160. Email: kf9zf@arri.net 
Web: http://www.ns9rc.org 

NC - KINSTON - Hamfest. Down East 
Hamfest Assn., Doug Burt W40FO, 252- 
524-5724. Email: jeanhd@icomnet.com 

OH - MADISON - Hamfest. Lake County 
ARA, Roxanne N8BC, 440-209-8953 (9am 
to 9pm). Email: tbrown@ncweb.com 

Web: http://hamradio.org/icara 

PA - MONROEVILLE - Hamfest. Two Rivers 
ARC, Roxane Gaal WB3ROX, 412-823- 
6613. Email: gaal@pgh.net Web: 
http://www.qsl.net/w3oc/hamfest.htm 


March 30-31 


NE - NORFOLK - Convention. Northeast 
Community College Lifelong Learnin 
Center, 801 E. Benjamin Ave. VE ng. 
Talk-in: 146.730-. Elkhorn Valley ARC, Sam 
Seikaly WA6BRE, 402-379-4073. 

Email: sseikaly@conpoint.com Web: 
http://www.qsl.net/evarc/ 


March 31 


CT - WATERFORD - Auction. Waterford 
Senior Center, Rt. 85. Talk-in: 146.730-. 
RASON, Mark Noe KE1IU, 860-536-9633. 
Bruce Adams KA1ZMZ, 860-886-1837. 
Email: badams01@aol.com Web: 
http://www.rason.org 

KY - ELIZABETHTOWN - Hamfest. Lincoin 
Trail ARC, Leon Priest N4TFK, 270-351- 
4721. Email: n4tfk@qsl.net Web: 
http://www.qsl.net/w4bej 

TX - BRENHAM - Hamfest. Brenham ARC, 
Dan Lakenmacher N5UNU, 979-836-8739. 
Email: lindan@pointcom.net Web: 
http://www.alphat.net/~barc 


March 31-April 1 


MD - TIMONIUM - Greater Baltimore 
Hamboree & Computerfest/MD State ARRL 
Convention. Timonium Fairgrounds, York 
Rd. Baltimore ARC, Sharon Dobson N3QQC, 
410-HAM-FEST or 800-HAM-FEST. 

Email: k3duh@amsat.org 

Web: http://www.gbhc.org 


APRIL 2001 


April 6-7 


WI - MILWAUKEE - AES Superfest 2001. 
Amateur Electronic Supply, Ray Grenier 
K9KHW, email: rayk9khw@aol.com 


April 7 


MO - LEBANON - Hamfest. Lebanon ARC, 
Chuck Sears AAORK, 417-589-8122. Email: 
freedom @advertisnet.com 


April 8 


NC - RALEIGH - Hamfest. Raleigh ARS, 
Chuck Littlewood K4HF, 919-872-6555. 
Email: k4hf@arri.net 

Web: http://www.rars.o 

WI - STOUGHTON - Hamfest. Mandt 
Community Center, Stoughton Junior 
Fairgrounds. Talk-in: 147.150. Madison 
Area Repeater Assn., Paul Toussaint 
NOVWH, 608-245- 8890. 

Email: n9vwh@arrl.net 

Web: http://www.qsl.net/mara/ 


April 21 


FL - TAMPA - Hamfest. Tampa ARC, Biff 
Craine K4LAW, 813-265-4812. 
Email: k4law@arri.net 
Web: http://www.hamclub.org 

~ CHESAPEAKE - Hamfest. Chesapeake 
ARS, Richard Siff WA4BUE, email: 
melody @pilot.infi.net 


April 28 


SC - WINDSOR - Hamfest. Salkehatchie 
ARS, Adam Hoffman AF4QZ, 803-245- 
4673. Email: af4qz@arri.net Web: 
http://www.qsl.net/kf4cvo 


“a 


by John M. Baxley 


Introduction 


This project shows how to set 
up a simple programmable 
feedback loop motor control 
system using components 
that are inexpensive com- 
pared to encoder/servo pairs. 
A set of guide plans and sam- 
ple parts lists are provided — 
the goal being a good first 
project for the aspiring robot- 
eer. 


Background 


Anyone who wants to learn robotics must 
eventually learn about closed (feedback) loop 
motor control. For some applications, just dictat- 
ing the speed and time that a motor will be on 
allows a user to accurately position a mechanism. 
This type of control is called “open loop,” which 
really means “no certainty that the motor moves 
the robot where you want it.” Feedback control is 


the only way to reliably position a motor. This pro- 


ject shows how to use potentiometers as position 
sensors in a feedback control system. Excellent 
potentiometers are usually not expensive com- 
pared to encoders, and with some programming, 
can be used to good accuracy. 


Noot tums ‘= 


‘= 3600-deg 


How it works 


This project describes a “master- 
slave” set-up where a motor driven 
“slave” dial is programmed to rotate 
to a value matching (or related to) 
that of a “master” dial. It is in effect 
a programmable servo of sorts. This 
article is an extrapolation of the BS1 
Application Note “#22 Interfacing to 
a 12-bit ADC” and the BS2 
Application Note “Using Shiftin & 
Shiftout.” This app note demon- 
strates one practical use of the data 
from an LTC1298 analog-to-digital 
converter. The lessons taught are 


GiVISIONS }-po479g := 4096 


Angular_resolution_pot_ alone_no_gears 


Angular_resolulion_pot_alone no_gears 


Liffective_angular_resolution_using gears 


Tlpot_tums 


divisions LTC1298 


= 0.87891 deg 


—_4 


> 
Xo} 
— 
=f 
> 
3 


divisions LTC1298 


L:ffective_angular_resolution_using gears 


= 0.23804 deg 


Potentiometer gear pitch diameter= 13 millimeters ¢.512 inch) 
Dial gear pitch diameter= 48 millimeters (1.889 inch) 

Note that the gears 
used are metric, module 1 


——— 
55 ~ 


POT GEAR 
HAS 13 TEETH 
« Npott=13 > 


fol. «a 


Nhe 


—_. 
‘ 


DIAL GEAR 
HAS 48 TEETH 
© Ndiat=48 > 


Gear Ratio=Npot/Ndial 
Npot/Nodial=0.27083 


FIG #1 

Potentiometer gear and dial gear in mesh. 
Gears are idealized and show only the 
PITCH CIRCLES where the gear teeth 
meet. 
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precision pots yield small changes in 
resistance per one revolution (as 


PICTER/ SPIKE PROTECTOR SUCH AS USED FOR LAPTOP COMPUTERS Dibuce caicar opposed to a full o-190K ohm range 
F YQF63310-9 in 3/4 revolution for “regular” pots). 
GEARED PM DC MOTOR This quality is vital here. 
In order to further increase the 
Pree eee ee device's accuracy, a simple gearing 


scheme is used. Take a look at Figure 
S 1 for the concept. On the poten- 
VOLTAGE REGULATOR tiometer shafts are attached 13-tooth 
gears. On the shaft of each indicator 
dial is attached a 48-tooth gear. The 
UA78LOSACLP ratio between these two gears is 
13/48 = .27083 Simply put, the 
equation says that for every full revo- 


STHicroelec tronics, | NORMALLY lution of the 13-toothed gear poten- 
tiometer shaft, the 48-toothed gear 
100K Pots are dial shaft turns only .27083 revolu- 
Precision tions, and vice versa. 
Wire Wound The point being that the full 10 
10 turn revolutions (360* 10 = 3600 degrees 


= 10 revolutions) available from a pot 
shaft equate to 2.7083 total revolu- 
tions on a dial indicator shaft 
(3/48*360* 10 = 975 degrees = 
2.7083 revolutions). Conversely (and 
this is important), a small change in 
dial rotation corresponds to a propor- 
tionately larger change in poten- 
tiometer shaft rotation, 48/13 times 
larger to be exact (just the reciprocal 
of the 13/48 ratio mentioned 
COMMON DC GROUND. OPTIONAL IS ATTACHING before). 

COMMON GROUND DIRECTLY TO HOUSE GROUND. These larger pot shaft position 
changes yield equally large changes 
in the digital values from the 


10uF TANTALUM CAP 


feedback loop programming, and a little gearing + LTC1298 ADC: Analog-to-Digital LTC1298 ADC for just small changes in dial turn, 
as related to accuracy of such a device. In addi- Conversion the end effect being increased accuracy for the 
tion, the project shows the use of the “pulsout” + L6203: Motor Control dial. Now, if the dial were connected directly to 
command, instead of “PWM” to provide better + UA78LO5ACLP: SVDC to 5VDC Voltage the potentiometer shaft, there would be an 
power and control of the motor circuit used in Regulation accuracy of 3600 degrees/4096 = .87891 
this project. The schematic shows the entire cir- degrees of pot shaft turn per division of the 
cuit, with its four “subsystems.” Those being: What the schematic does not show is the LTC1298 ADC signal. 
manner in which the potentiometers are used. Now that gearing is used, the 4096 readable 
* Parallax, Inc., BS2: Computation and Data This project makes use of 100K ohm, 10 turn, divisions provided by the LTC1298 ADC are trans- 
Manipulation high linearity potentiometers. These multi-turn gressed in not 10, but 2.7083 revolutions (975 


degrees) of dial turn. This makes 
‘ : F the effective resolution of the 
_ADC Values for Given Dial Readings dial 975 degrees /4096 = .23803 


_THere you see what seems to be one line. It is actually two. One of the degrees. This is a theoretical 
lines is the values of the SLAVE ADC readings from the spreadsheet. value only! In practice, the reso- 


{The other line shows the values of MASTER ADC multiplied by the lution is usually about three 

_ |value of 1.1 that we calculated by use of the spreadsheet. times this for this simple set-up. 
The fact that these two lines lie almost directly on top of one another (The manual’s BS1 app note 
shows that the averaged and rounded value of "1.1" will be fine for use "#22 Interfacing to a 12-bit ADC” 

gives a full explanation of these 

4096 divisions of the LTC1298.) 

Check out the sidebar where 
all of the information just pre- 
sented is in one algorithm. 


Calibration and 
Programming 


At the core of this program 
is an LTC1298 ADC (analog-to- 
| j-}. i | Bice ha a a a digital converter) operating in sin- 
Graph shows the linearity of the a re sf 4 gle ended, two channel mode. 
_|potentiometers. In this case the J i eee Sy i positi The BS2 program uses the 
'| value "multiplier” was chosen to be 4 - : > ae ie 'shiftout” command to configure 


“ "ei the LTC1298 ADC, telling it the 
_| "SLAVE ADC/MASTER ADC" simply mode it will operate in, and what 


| | because the values for the SLAVE ADC channel will be read at the time. 
| |were always higher than those of a | , | \ Sect Ni The LTC1298 ADC then reads the 
MASTERADC. _. 7 ae | at a ae A 0-5VDC analog signal off of that 
oO +— channel's potentiometer wiper 
0 40 Py “4 460 20 240 20 =D $60 400 440 480 5D 50 60 60 6 0 7) 700 § 00 840 880 oD 0 and compares this signal’s 
Pot Shaft A revolutions of turn in degrees strength to that of the 5VDC ref- 
' Emer ; eed cor re st erence voltage (the LTC1298 


5VDC source voltage). 


26 January 2001/Nuts & Volts Magazine 


WHEEL WHEEL MASTERADC —-SLAVEADC —_— SLAVE ADC/MASTER ADC —- MASTER ADC Once the signal's strength is read, the 12-bit 
ANGLE — ANGLE (digital (digital “multiplier” VALUE TIMES (TC1298 ADC turns this analog signal strength 
(ON DIAL) (ACTUAL) — LTC1298 value) LTC1298 value) “multiplier” into a number from 0 to 4095 (2%12 = 4096), 
and this value is handed off to the BS2 by use of 


ee ee oo te pe the “shiftn” command | 
40 40 3558 3924 1.103 3914 The BS2 program stores each channel's raw 
60 60 3482- 3840 1.103 3830 analog-to-digital value (designated “AD” in the 
80 80 3404 3756 1.103 3744 program), manipulates each channel's raw AD 
Lon Ae seen ace Lene = values into something directly comparable, com- 
140 140 3173 3500 1.103 3490 pares these manipulated values, and then com- 
160 160 3095 3416 1,104 3405 mands motor movements in accordance with the 
180 180 3018 3332 1.104 3320 results of each comparison. . 
en he ayes ae Us sees What this boils down to is that the lowest 
340 240 3793 3083 1104 : 3072 possible “raw" (not manipulated) value deliv- 
260 260 2716 3001 1.105 2988 ered to the BS2 by the LTC1298 is 0, and the 
280 280 2640 2915 1.104 2904 highest is 4095, with the resolution being "1 
300 300 2567 2831 1.103 2824 division.” All the LTC1298 can do is report the 
a an ee ta ee dips digital values —Oto 4095 — of the analog sig- 
0 360 2341 2582 1.103 2575 nal coming from a potentiometer wiper. All the 
20 380 2264 2495 1.102 2490 BS2 program can do is compare to see if the 
40 400 2992 2412 1.100 2411 values for both pots are a “match” within speci- 
60 420 Zs = ¢ 2330 1.101 2328 fied limits. 
a ie sont aes as cree It is your job to make sure that the poten- 
120 480 1882 2074 1.102 2070 tiometer values “make sense,” and are usable 
140 500 1806 1989 1.101 1987 by the program. So how does one do this? 
160 520 1733 1908 1.101 1906 Since the 0 to 4095 digital value is indica- 
Epos nai sa. ae ie LAS tive of the potentiometer shaft'’s rotational posi- 
220 580 1501 1653 1.101 1651 tion, it's also indicative of the dial shaft rota- 
240 600 1427 1572 1.102 1570 tional position because they are connected by 
260 620 1352 1491 1.103 1487 the gears. In a perfect world, both potentiome- 
a aes eae on isha bef ters would yield equal readings for equal rota- 
330 680 1124 1236 1.100 1236 tional positions, but potentiometers are analog 
340 700 1049 4754 1.100 1154 devices and no two are ever exactly alike. 
A ee eee is u aS Thus, the raw potentiometer values of any 
40 560 33 Se 1301 303 _~ of the same make of pot will always be dif- 
60 780 747 319 1.096 822 erent for the same number of turns, and thus 
80 800 671 734 1.094 738 are not really usable for direct comparison of 
100 820 595 652 1.096 655 dial positions. There is a way around this 
120 ° 840 516 567 1.099 568 though 
es een oa aoe : ied anf “These differences can be measured, 
180 900 287 314 1.094 316 accounted for by calculating a special “master- 
200 920 212 229 1.080 233 multiplier” number, and then using it in the BS2 
220 940 135 150 1.114 149 . program. A spreadsheet is helpful for this. Take 
ce Pen Be - Aas ee a look at the table “ADC Values for Given Dial 
: Readings” and the graph of the same. 
The table and chart show the LTC1298 digi- 
ADC V | f eae maser oni of pies a tal value for each pot when they are turned to 
‘ondieli-ierpaiaelloral sym Blanding one dena pace these easements make two Stag Ines, 
Given D ial Readings Diees a ie 5 ey hence the term “high linearity potentiometer.” 
“mastermultiplier” used in the These two lines don’t have the same slope, 
BS2 program. but they do have a common point where both 


of the potentiometers are at zero resistance 
(zero signal, zero LTC1298 reading). There is a 
mathematical property of lines that states that if 


= two lines meet at a point, you can multiply all 
Dee dotemetonet eho isauesieeer ect aition values of one of the lines by some special “mul- 
the LTC1298 ADC. The other line is that of the raw master potentiometer ADC tiplier" value to make both lines collinear. That 
values times the multiplier. Here, the effect of applying the multiplier is visually is, make them “lie on top of one another,” 
proven to "make the two potentiometers equal" within acceptable error. The BS2 becoming equal. Why do this? 
FG nen nee Seen en Re meee Fee ce ene eens fine nner me if we make both pots have the same 


minim ES EEE ERNE | LTC1298 value for 20, 40, 60 degrees of dial 


turn and so on, we can directly compare where 
they are oriented. Same value for each pot for 
equal number of turns. Same value on the dials. 
You have a “servo.” 

So, how do you calculate the “multiplier?” 
There are two steps: 


ADC Values for Given Dial Readings(After Multiplier is Applied to Master ACD Values) 


+ Finding of LTC1298 values for a given dial 


Note: The master potentiometers ADC values had the multiplier iS turn angle foreach pot. 

applied to them. Why? Because the master pot's raw values were the | = * Setting up dial calibration. 

lowest throughout all dial positions. With a BS2, it is easier to A, 

accurately multiply than to divide. (see BS2 docs) So, multiplying t — In the spreadsheet table. you will see the 

the mast the pref hod. n ‘ ry! 

[eS mere vata wens She peaterens megen = LTC1298 readings of each pot for 0 to 975 

= degrees of dial turn measured in 20-degree 

= <n = ne increments. These values were found by using 
eR gon the BS2 program itself as an LTC1298 output 


e— SLAVE ADC (digital LTC1208 value ) -A—MASTER ADC VALUE TIMES “multiplier value reader. (Look at the program for clarifica- 


tion on this.) In the column designated 
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DIAL TEMPLATE 


*PULSOUTSERVO.BS2 


SLAVE ADC/MASTER ADC 
“multiplier” 


you will see that if you divide the 
slave pot reading by the master pot 
reading, you get close, but not 
equal values at each 20-degree 
increment of dial turn. They will all 
be pretty close because the pots 
have the crucial feature of high lin- 
earity, 

Once all of these 


SLAVE ADC/MASTER ADC 
“multiplier” 


values have been calculated, use 
the spreadsheet’s simple average 
function to get the average of all of 
these single “multiplier” values. 

In this project spreadsheet, this 
value is seen at the block labeled 


1.101 <-—Statistical Average of 


Once this number is found, it must be 
rounded off to one decimal place. Why? The 
BS2 can't do floating point math. No decimals 
allowed. We will get rid of all but one decimal 
place here, and then later make this one decimal 
number an integer for use in the BS2 program. 
No problem. Notice that just below the Statistical 
Average Multiplier is a block where the number 
was rounded off to one decimal place. 


1.1 <~*multiplier® that is 

actually chosen by 

rounding to one decimal 

place 
This value of 1.1 is multiplied by 10 to give 
us the value for the “mastermultiplier” used 
in the BS2 program. 


This "1.1" is then used as the “multiplier.” 
When the values of the master potentiometer 
are multiplied by this averaged and rounded off 
multiplier number, they end up being quite close 
to the values (but not exactly) of the slave pot. 
Look at the spreadsheet values under the block 


Multiplier 


‘This program uses analog to digital conversion for the making of a baseatp rammable servo. 
et and utili 


‘The program takes the multiplier that was derived from the spreads 


‘comparison of the raw LTC1298 ADC values. 


DIO_n con 
CLK con 
cs con 
config var 
startB var 
sgiDif var 
oddSign var 
msbf var 
AD var 
slavePOTval var 
masterPOTval var 
mastermultiplier var 
slavemultiplier var 
tweak var 
pinccw var 
pinCLOCKWISE var 


PULSOUT_TIME_FULLAHEAD var 
PULSOUT_TIME_MEDIUM var 
PULSOUT_TIME_SLOWDOWN var 


TICKS_FULLAHEAD var 
TICKS_MEDIUM var 
TICKS_SLOWDOWN var 
btnWk var 


PULSOUT_TIME_FULLAHEAD=1500 
PULSOUT_TIME_MEDIUM=700 
PULSOUT_TIME_SLOWDOWN=300 


TICKS_FULLAHEAD=1000 
TICKS_MEDIUM=500 
TICKS_SLOWDOWN=30 


pincCW=15 
pinCLOCKWISE=13 


mastermultiplier=11 
slavemultiplier=10 
tweak=250 


1 

0 

nib 

config. bitO 
config. bit! 
config. bit2 
config. bit3 


word 


word 
word 


nib 
nib 
byte 


the 


word 
word 
word 


word 
word 
word 


bit 
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zes it to enable direct dial position 


‘Data 1/O pin _number_. 

* Clock to ADC; out on fising, in on falling edge. 
‘ Chip select; 0 = active 

* Configuration bits for ADC. 


* Start bit for comm with ADC. 

* Single-ended(1 pot)or differential mode. 
* Channel selection, 

"Output Os after data xfer complete. 


‘Variable to hold 12-bit AD result. Each channel's analog 

* potentiometer signal is immediately turned into this digital 

*‘ number in the LTC1298 ADC and then sent to the BS2 where it is 
* manipulated. After manipulation, the AD value is turned into 

‘ either the 12 bit word “slavePOTval" or “masterPOTval” depending 
“which channel is being read. 


‘Value that 12 bit word “AD” is manipulated into. These are the 
‘actual values that are compared, not the raw word value “AD" 


‘The numbers used in manipulation of the “AD” value. The value of 
““mastermultiplier” was found in the spreadsheet analysis,and has a 
‘value of 11. The value “slavemultiplier” is simply 10. The value 
““tweak" is found by trial and error to tune in both DIALS to zero. 


‘Just the BS2 pins which turn on/off the electronics which make the 
‘motor turn either ClockWise or CounterClockWise 


‘Dictates the duration of time, in 2E-6 second intervals, that the 
“"PULSOUT" command will turn the motor on. These three PULSOUT 
‘variable determine the amount of time the motor pulses will be at 
‘full ahead (two manipulated pot values not even close), 

‘medium (getting closer), and when slowing down (the values of 
slavePOTval” and “masterPOTval” getting close to matching). 

‘These are used to step down motor speed and prevent a fast turning: 
‘dial from overshooting the mark once the values “slavePOTval" and 
“masterPOTval” match within limits specified in the IF statements. 


‘The “ticks” are just comparison numbers that are used to compare the 
‘values of “slavePOTval” and “masterPOTval". The comparison determines 
“when the motor slows down before stopping. 


‘A bit which is used to test the on or off state of the start button. 


‘The “PULSOUT” command dictates the length of power pulses going to 
‘the motor, in 2E-6 second intervals. For example: 1500*(2E-6)=.003 
‘seconds of power pulse time. These pulse times are repeated over and 
‘over in the program, the resulting stream of pulse times dictating 
‘power to the motor at any given time. 


‘Example: When the absolute value difference between “masterPOTval” 
‘and “slavePOTval” is 1000 units (analog to digital sy ibe conversion) 
‘the motor is instructed in IF statements to run at full ahead speed. 


"Power on pin 15 makes motor turn CounterClockWise, on 13 ClockWise 


“Again, the values for "mastermultiplier” and “slavemultiplier” were 
‘calculated in the spreadsheet program, and then both multiplied 
‘by 10 to make the 1.1 calculated in the spreadsheet the 11 you see 
‘in the program line “mastermultiplier=11" (1.1*10=11 easy!) 


MASTER ADC 
VALUE TIMES 
“multiplier” 


and the graph “ADC Values for Given 
Dial Readings” show what happens 
to the lines of the potentiometer val- 
ues when the multiplier is applied. 
The graph shows that where there 
were two distinct lines, there now 
seems to be only one. That is 
because applying the averaged and 
rounded multiplier makes the two 
pot's values satisfactorily “equal” at 
any rotational position, making the 
two pots “the same,” and directly 
comparable for use in the BS2 pro- 
gram as soon as the “multiplier” is 
made into the integer “mastermulti- 
plier.” 

To make the “multiplier” an inte- 
ger usable by the BS2, simply multiply 
it by 10. This makes the one place 
decimal “1.1" equal the integer "11". 
As for any comparison number that 
would be multiplied by one (left 
alone really) we multiply it by 10 also. 
This way, the BS2 program compares 
the LTC1298 values according to the 
same ratio as that found in the 
spreadsheet program. 


Take a look at the BS2 program 
lines 


mastermultiplier=11 
slavemultiplier=10 
tweak=250 


The value “mastermultipli- 
er=11" is derived from the spread- 
sheet process. The “slavemulti- 
plier=10" is, just like in the 
spreadsheet, the reading directly read 
from the slave pot, but instead of 
being “multiplied by 1.0,” it is now 
multiplied by "10." Having found this 
"11" for mastermultiplier, and using 
just "10" for our slavemultiplier, 
there’s one more small detail to look 
at. Notice the value “tweak.” This 
value is simply a tuning value that is 
changed by trial and error. 

After doing the main calibration 
(by simply turning both pots to the 


zero signal position and setting the 
dials at zero), one will find that there 
are still discrepancies between the 
master dial reading and the slave dial 
reading. Small changes in the “tweak” 
value will help one to get rid of these 
differences in dial value for any given 
position, but you will almost never get 
complete dial match across all 2.7083 
revolutions of dial turn. 

What you can get is an accurate 
range left or right from a certain 
master dial position. A little experi- 
mentation will reveal the best posi- 
tioning of the dials and pot shafts so 
as to get accurate results +90 
degrees from a master dial position. 
Choosing this master dial position as 
your new “zero” point completes the 
“calibration.” 

With the calculated program val- 
ues and the “calibration” done, the 
user will be able to get about 180 
degrees of accurate turn positioning, 
which is comparable to the range of 
many servos. It is critically important 
to note that this gearing set-up is sim- 
plistic in the extreme. The main goal 
is to show the use of gearing to 
increase accuracy at the cost of avail- 
able dial turn. One can get very good 
accuracy through use of a gear train 
that, for example, turned the pot 10 
full turns in 1/2 revolution of dial 
turn (a 20:1 ratio, or 1:20... your 
pick). 

The overall program logic stresses 
the BS2 syntax of “IF-THEN and 
“GOTO” statements. After the button 
is pressed, the hardware is initialized. 
Then an endless loop is started at the 
subroutine “again:” The analog val- 
ues of each pot are read and turned 
into raw digital values. These raw val- 
ues are manipulated into the vari- 
ables "masterPOTval” and 
“slavePOTval” (which can be directly 
compared due to your choice of 
*mastermultiplier”) Using “IF” 
statements, along with an "AND" 
statements, the values of 
“masterPOTval” and “slavePOTval” 
are compared. Two things are 
checked: 


+ which value is larger (dictates 
direction motor will turn for correc- 
tive action) 

+ how large a difference there is 
between the two comparison values 
(dictates how fast the motor will turn 
at the time) 


The endless loop constantly com- 
pares values and the two conditions 
are used to dictate the corrective 
action the motor should take to bring 
the master and slave dial to matched 
positions. 

The desired dial positions are 
often equal, as seen in this project, 
but one could always change the 
value of “mastermultiplier” and 
“slavemultiplier” to make the slave 
dial go to a position related, but not 
equal to, the master dial's value. One 
could also put formulas in the “IF- 
THEN” statements that would make 
the motor turn its dial in proportion 
to the master potentiometer's signal. 


‘The line “slavemultiplier=10" came simply from the fact that 1*10=10 
‘All values had to be multiplied by 10 before comparisons could: be 
‘made. Multiplying by 10 is essentially leaving the number unchanged. 
‘The value “tweak” was found by trial and error till dials both line 

‘up from my chosen DIAL zero once | found the “sweet spot” where 
“the BEST linearity BETWEEN the potentiometers was located. 


tes HRERAEREREBRE CIN MAIN PROGRAM************* 
btnWk=0 


Buttonloop: 
BUTTON 11,1,255,0,btnWk, 1,startme 


‘Keep checking if button is pressed. if button is pressed, go to 
goto Buttonloop 


““startme:” program line. 


startme! ‘Initialize hardware: Bring pin 8 high, enabling the motor circuit. 

HIGH 8 | 
high CS ‘Make sure LTC1298 is initialized (the off state) by setting pin high 

high DIO_n "Set the data input/output pin high, ready for first start bit. 

again: : 


FOR oddSign = 0 to 1 ‘Here the analog, 0-5VDC, potentiometer signal from each LTC1298 
‘channel is read and turned into the digital value “AD”. 

‘This “AD” value is then manipulated into the values “masterPOTval” 
‘and “slavePOTval", which are used to directly compare dial 
‘orientations. : 


config = config | %1011 
low CS 


shiftout PR 4} 
shiftin DIO_n,CLK,msbpost,[AD\12 
high cs 


IF oddSign=0 THEN isZero ° ; 
masterPOTval=AD*mastermultiplier+tweak . “The value for “tweak” is something you will have to experiment with. 


‘Once the poe value for “tweak” has been found, the slave dial’s 


‘value will follow the master dial’s value very closely over about 
‘270 degrees of travel from your chosen DIAL zero. 
goto pickup1 
‘isZero 
slavePOTval=AD *slavemultiplier 
pickup1: 
NEXT ' 


“Unrem” the debug comments and then rem out or delete all of the IF statements ( BUT NOT THE “goto again” ) 

‘in order to use this program as an LTC1298 value reader. (See program “PotTest1.BS2”) This will let you perform the linearity test for each 
‘potentiometer and get the values needed for your spreadsheet analysis. Once this is done you can calulate your 

‘particular value for “mastermultiplier”. ‘ 


‘debug "“masterPOTval “DEC masterPOTval,” *** slavePOTval “,DEC slavePOTval.cr “<-SHOWS ACTUAL LTC VALUE 
“*****REM OUT OR REMOVE ALL IF STATEMENTS BETWEEN THESE ASTEREISK LINES TO PERFORM POTENTIOMETER LINEARITY TEST ******* 


LE EE RE ERE EE ER ERE EEE SEA EEE EEE EEE RED EEE EERE EE EERE RED AEE EERAERE REED TEPER PIER EEE SEETHER EER 
‘Each IF statement first sees which value is greater ( this determines which direction the motor will turn ) 

‘As soon as one of the IF statements check out as “TRUE” for both of its “AND” arguments, the program jumps to 

‘the appropriate motor control command line. 


IF (masterPOTval < slavePOTval) AND ABS(masterPOTval-slavePOTval)>TICKS_FULLAHEAD THEN turnonewayfast 
IF (masterPOTval > slavePOTval) AND ABS(masterPOTval-slavePOTval)>TICKS_FULLAHEAD THEN turnOTHERWayfast 


IF (masterPOTval < slavePOTval) AND ABS(masterPOTval-slavePOTval)>TICKS_ MEDIUM THEN turnonewaymedium 
IF (masterPOTval > slavePOTval) AND ABS(masterPOTval-siavePOTval)>TICKS_MEDIUM THEN turnOTHERWaymedium 


IF (masterPOTval.< slavePOTval) AND ABS(masterPOTval-slavePOTval}>TICKS_SLOWDOWN THEN turnonewayslower 
IF (masterPOTval > slavePOTval) AND ABS(masterPOTval-slavePOTval)>TICKS_SLOWDOWN THEN turnOTHERWayslower 


‘if none of the above “IF” statements .chack out as “TRUE" then the values of “masterPOTval” and “slavePOTval” match to 
‘within the number of units designated in the variable “TICKS_SLOWDOWN" ( in this program, 30 units ) and no motion results: 


REE EERE EERE EE ER EEE REE EE EEE EEE TOT EERE EEE HERE EEE RAER REED 


"*****REM OUT OR REMOVE ALL IF STATEMENTS BETWEEN THESE ASTEREISK LINES TO PERFORM POTENTIOMETER LINEARITY TEST ******** 


goto again’VERY IMPORTANT THIS GOTO IS....T KEEPS PROGRAM FROM EVER GOING TO STATEMENTS BELOW AFTER CHECKING ALL CONDI- 
TIONS. 
‘(Used when the motor needs no moving, and when all the “IF” statements are rem‘d out for pot's linearity test.) 


‘The IF statements above direct the program to a particular motor control command line-where the motor is given the 
‘appropriate power pulse duration and direction. (“PULSOUT” command gives better motor power for this project setup.) 


turnonewayfast: “CCW ROTATION 
PULSOUT pinCCW, PULSOUT_TIME_FULLAHEAD 


goto again 


turnOTHERwayfast: 
PULSOUT pinCLOCKWISE, PULSOUT_TIME_FULLAHEAD 


goto again 3 
“CCW ROTATION 


“CW ROTATION 


turnonewa ium: 
PULSOUT pinCCW, PULSOUT_TIME_MEDIUM 
goto again 


turnOTHERWaymedium; 
PULSOUT pinCLOCKWISE, PULSOUT_TIME_MEDIUM 
goto again 


turnonewayslower: 
PULSOUT pinCCW, PULSOUT_TIME_SLOWDOWN 
goto again 


turnOTHERwaysiower: 
PULSOUT pinCLOCKWISE, PULSOUT_TIME_SLOWDOWN 
goto again 


"CW ROTATION 
“CCW ROTATION 


‘CW ROTATION 


(RW KERR SOLENT MAIN PROGRAM************ 
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Extended Parts List 


See scat for resistors, capacitors, and switches, 


SPECTROL Mode! 534 10 turn pot 


Note: ! do not promote any of these products, | merely 
state that | used them effectively in this project. To find 
the electronic needed components, try your local distribu- 
tors. Also, the electronic part finding program “PartMiner” 
is very good at finding items. 


(X2) 


Motor Driver Chip and Associated 
Circuit Chip: STMicroelectronics 


Shoft adapters made 
from plastic rod. 


BS2 signal input to 
motor position 


Model 16203 (X1) output 
Material/item Used ~ Usage Geared DC Motor Mechanical position- 
PVC sheet, 1/8 inch thickness Indicator panel, Barber Coleman Model ing device 
(12” X 18" X 1/8") dials, and needles FYQF63310-9 Geared 
Styrene Rod, 3/8 inch diameter indicator needle Permanent Magnet Motor (X1) : 
(12” long) mounts crc 298 Analog-to-Digital Converter Conversion of pot's 
: F and Associated Circuit analog DC level 
ae oma SEEN saadicnlae Linear Technology (X1) to digital signal 
; A UA78LOSACLP Positive Voltage 9VDC to 5VDC low 
6) pals t(2 sien iaeedl ahaha Regulator ripple voltage 
; Texas Instruments (X1) regulation 
oo Leah pal tte 13-Tooth Metric Gears, Module 1 Potentiometer gears 
lock down bolt, eer sega 013A (x2) * Oniy critical dinensions for parts 
motor mount bolts s Hachine shart adapters ‘to fit’ 
BASIC Stamp 2 Micro Computer CPU and control 48-Tooth Metric Gears, Module 1 Dial gears a Tacetera whe for oat or 


Parallax, Inc. (X1) Stock Drive Products 


High Linearity Potentiometers 
(10 turn) 


Analog position 
reading 


Last of all, this general scheme could be 
used to simply make a motor turn a shaft until a 
desired rotational position was reached, in effect 
replacing the dialed-in value “masterPOTval” with 


‘PotTest1_BS2 

‘This is the program used to get the raw value straight from the LTC1298 Analog to — 
* Converter By recording (spreadsheet)the values for the master and slave pots at equally spaced 
" increments of dial turn one can then determine the multiplier used to “make the two 

* potentiometers equal.” (See the whole program and the docs for how this multiplier is used.) 


DIO_n con 2 * Data 1/0 pin _number_. 
CLK con 1 " Clock to ADC; out on rising, in 
on falling edge 
cs con 0 * Chip select; 0 = active 
config var nib * Configuration bits 
* for ADC. 
AD var word ’ Variable to hoid 
* 12-bit AD result. 
startB var config. bit0 * Start bit for comm 
* with ADC. 
sgIDif var config. bit1 * Single-ended (1 
* pot) or differential 
* mode. 
oddSign var config. bit2 * Channel selection. 
msbf vat config. bit3 * Output Os after 
" data xfer complete. 
slavePOT val var word 
masterPOTval var word 
slavePOTaugval var word 
masterPOTaugval var word 
pinCCw vat byte 
pinCLOCKWISE vat byte 
PULSOUT_TIME_FULLAHEAD var word 
PULSOUT_TIME_MEDIUM var word 
PULSOUT_TIME_SLOWDOWN vat word 
TICKS_FULLAHEAD var . word *0-65535 in 2E-6 
* seconds intervals 
" for 0-131 seconds 
TICKS_MEDIUM é var byte * byte is 0-255 for 
* ©..0005 seconds 
TICKS_SLOWDOWN var byte 
btnWk var bit 


PULSOUT_TIME_FULLAHEAD=1500 
PULSOUT_TIME_MEDIUM=700 
PULSOUT_TIME_SLOWDOWN=300 


TICKS_FULLAHEAD=100 
TICKS_MEDIUM=50 
TICKS_SLOWDOWN=3 
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Model A 1M 2MYZ10048 (x2) 


a programming constant. This would cut your 
project cost by one pot. 

As a final note, please notice that the 
“pulseout” command is favored over the “PWM” 


motor and pot 

= Dashed tines show pitch circles 
of gears in mesh. 

= Drill holes ao tittle oversize to 
allow adjustment if desired. 


command as it simply produces a more control- 
lable, higher torque motor output in this set-up. 

| hope that you find this project to be a 
good start. NV 


pincCW=15 
pinCLOCKWISE=13 


‘tee weeene ee REGIN MAIN PROGRAM***** rarer eer 
btnWk=0 

Buttonloop: 

BUTTON 11,1,255,0,btnWk, 1 startme 

goto Buttonloop 


startme: 
HIGH 8 


high CS 

high DIO_n 

again: 

FOR oddSign = 0 to 1 
config = config | %1011 
low CS 


shiftout DIO_n,CLK, Isbfirst,[config\4] 
shiftin DIO_n,CLK,msbpost,[AD\12] 
high CS 


IF oddSign=0 THEN isZero 
masterPOTval=AD* 11 “CHANGE THIS BACK 


masterPOTaugval=AD 


goto pickup 


isZero 
slavePOTval=AD* 10 
slavePOTaugval=AD 


pickup1 


NEXT 


debug “masterPOTval “,DEC masterPOTval,” *** slavePOTval ",DEC slavePOTval,cr “<—SHOWS 

ACTUAL LTC VALUE 

debug “masterPOTaugval ”,DEC masterPOTaugval,” *** slavePOTaugva!l ”, DEC slavePOTaugval,cr 
<-SHOWS AUGMENTED LTC VALUE 


"VERY IMPORTANT THIS GOTO. ..1T KEEPS PROGRAM FROM 
“ EVER GOING TO STATEMENTS BELOW AFTER CHECKING 
* CONDITIONS 


goto again 


(AERA SEROREREERID) MAIN PROGRAM*# 2222248422882 


CALL TOLL FREE 


(800) 292-7711 
Orders Only 


Se Habla Espanol 


* Cap. 0.1pF to 20yuF 


* Meets UL-1244 
Salety specs 


Elenco Handheld 
Universal Counter 


1MHz - 2.8GHz 
Model F-2800 


*99 


Sensitivity: 
*<1.5mV © 100MHz 
*<SmV @ 250MHz 
*<5mV @ 1GHz 
*<100mV @ 2.4GHz 


10 Function 1.3GHz Universal Counter 
Elenco Model F-1300 


* Frequency .05Hz - 1.3GHz 3 Ranges $ 95 

* Period - Can read GOHz to 229 
60.000000 F=1/T ba 

* Totalize - Counts to 199,999,999 

* RPM - 3 to 2099994 RPM 

* Duty Cycle 

* Max/Min/AVG with Time 

* Stop-watch set .2 sec. to 100 hrs. 

* Math Functions 

* Timer - 2 sec, to 99 days 

+ Pulse Width - 0.1ms to 66666.6ms 


Elenco 3MHz Sweep Function Generator 
with built-in G(0MHz Frequency Counter 


Mode! GF-8046 
Features 10 digit display, 16 segment and 


RF signal strenath bararaph 


Includes antenna, NiCad battery, and AC 
adapter. 


C-2800 Case w/ Belt Clip $14.95 


Elenco RF Generator 
with Counter (100kHz - 150MHz) 
Model SG-9500 


This sweep function generator with counter is an instrument capable of 
generating square, triangle, and sine waveforms, and TTL, CMOS pulse over a 
frequency range trom 0.5Hz to SMHz GF-8025 - Without Counter $139.95 


20MHz Sweep / Function Generator 
with Frequency Counter Model 4040 


ee 


* 0.2Hz to 2OMHz 

* AM & FM Modulation 

* Burst Operation 

* External Frequency Counter 
to 3OMHz 

* Linear and Log Sweep 


21.5MHz Model 4070 
10MHz Model 4017 
5MHz Model 4011 


Features internal AM mod. of 1kHz, RF 
output TOOMV - 35MHz. Audio output 1kHz @ 
1V AMS 

$G-9000 (analog, w/o counter) $124 


gi205 $ 
$325 
$255 


5 


BK PROCISION 


‘3 . ae ce 1z 13 
Free Dust Cover and 2 Probe Model XK-150 
aa Digital / Analog Trainer 


$g9.% 
_— 


Mode! AK-700 

Pulse/Tone 

iid Telephone Kit 
i3g% Flashing Neon Lights 


Model AR-2N6K 


2 Meter / 6 Meter 
Amateur Radio Kit 


C&S SALES 


Secure On-line Ordering @ cs-sales.com 


Discounts 
= Available 


Elenco Quad Power Supply 
Model XP-581 


4 Fully Regulated Power Supplies in 1 Unit 


4 DC Voltages: 3 fixed; +5V @ 3A, +12V @ 1A, 
1 variable; 2.5 - 20V @ 2A « Fully Reguiated 
& Short Protected * Voltage & Current Meters + 
All Metal Case 


Elenco Power Supply 
Model XP-603 


*0-30VDC @ 3A Output 

* 3A Fused Current Protection 

* Current Limiting Short Protection 
* 0.025 Output Impedance 


Elenco 10Hz - 1MHz 
Digital Audio Generator 
Model SG-9300 


Features built-in 15OMHz frequency 
counter, low distortion and sine/square 
waves. 

SG-9200 (w/o counter) $124 


Model AM-780K 
Two IC Radio Kit 


Model AK-870 
Radio Control Car Kit 


$24.° 


>, Great School Project 


S-1325 25MHz Dual Trace $325 
S-1330 25MHz Delayed Sweep $439 
S-1340 40MHz Dual Trace $475 


S-1345 40MHz Delayed Sweep $569 
S-1360 60MHz Delayed Sweep $725 
S-1390 100MHz Delayed Sweep $895 


DIGITAL SCOPE SUPER SPECIALS 
20MH2/10Ms/s Analog/Digital 
40MHz/20Ms/s Analog/Digital 
60MHz/20Me/s Analog/Digital 


Guaranteed Lowest Prices 


UPS SHIPPING: 48 STATES 5% 
OTHERS CALL FOR DETAILS 
IL Residents add 8.25% Sales Tax 


SEE US ON THE WEB 


+1.25V to 15VDC @ 25A 
*1.25V to -1SVDC @ 25A 
+5VDC @ 25A 
+30VAC center-tapped al 
15VAC @ 254 


FAX: (847 


9904 } 
http://www.cs-sales.com 


Model MX-901 
Electronic Crystal Radio 


, INC. 


ENUE 


41-07 


Write in 142 on Reader Service Card. 


SC-2 - 50’ cable wi connectors 


CALL OR WRITE 
FOR OUR 


FREE 


64 PAGE CATALOG! 
(800) 445-3201 


Elenco SL-5 Series 


Electronically controlled, ideal for professionals, students, and 
hobbyists. Available in kit form or assembled. 
As Low As 


wnded Tip for Soldering 
-Sensitive Devices. 
Replacable. Uses 


feavy Steel, Non-Slip Base. 
tor ler Funnel - 
# Reversible, left or right side. 


. Steel ray for Sponge Pad. 
*-Sponge Pad. 
Ordering Information: 


Mode! SL-5 - No iron. 
(Kit SL-5K) 


Model SL-5-40 - Includes 40W UL iron. 
(Kit SL-5K-40) 


95 
‘35. 
Model SL-5-60 - Includes 60W UL iron. $36 95 
(Kit SL-5K-60) oy 


Limited Time Offer: FREE SP-1A Solder Practice Kit w/ Kit Order! 
Weller WLC-100 - Variable Power Control 5 - 40 watts $34.95 


Elenco Model SL-30 


a $84.9 * Tip temperature changeable from 300°F (150°C) 


ey to 900°F (s66°C). 


<a 


$99, 


* Temperature is maintained within +10°F of its 
preset temperature. 


* The tip is isolated from the AC line by a 24V 
transformer. 


* The tip is grounded to eliminate static charges. 
SL-10 - Same as SL-30 wi digital display $59.95 


Weller Model WTCPT 
Controlled Output Soldering Station 


* Transformer powered soldering station 
complete wimacro style, low voitage, 
temperature controlled soldering iron. 


* PT Series soldering tips come in a variety of 
shapes and sizes in three standard temperature 
ranges: 600°F, 700°F, & 800°F. 


* 0-24V output - 60 watts. 


* Special “closed loop” method of controlling ~ 
maximum tip temperature. 


1 ras 

ANSE Pees Sib 
Cameras have 420 lines (360 color) of resolution, 0.08 Lux, 3.6mm/F2 
90° field of view. Power requirement is 12VDC @ 100mA (order SC-1). 


MONOCHROME CAMERAS COLOR CAMERAS 


Care . “ara 


——— ee i we 
SC-12 - 35mm Lens (1.25"x1.25") SC-20 Pin Lens 
569 SC-21 3.6mm Lens 
SC-15 - Pin Lens (1.25"x1.25") 360 Lines 1.25" x 1.25" 
569 Infrared Sensitive, Audio Included 


Add $10 for lens * Add $10 for audio $4 09 


Add $10 for case 
Call for complete catalog. 


Accessories: 


SC-1 - 12V 100mA adapter 2d 


19" 


15 DAY MONEY BACK GUARANTEE 
2 YEAR FACTORY WARRANTY 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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fa by Joseph J 


. Carr 


Fiber optics is the latest in communications and instrumenta- 


tion technology, at least as far as the “wiring” is concerned. 
Briefly stated, fiber optics is the passing of light through a plastic or 
glass fiber so that it can be directed to a specific location. lf the light 
is encoded (modulated) with an information signal, then that signal 


is transmitted over the optical path. In this month’s column, we 


Fiber Optic Technology — Part |! 


here are many advantages to the optical 
fiber communications or data link, includ- 


ing: 


* Very high bandwidth (accommodates 
video signals, multiple voice channels, or high 
data rate computer communications). 

* Very low weight and small size. 

* Low loss compared with other media. 

* No electromagnetic interference (EMI). 

* High degree of electrical isolation. 

* Explosion proof. 

* Good data security. 

* Improved “fail-safe” capability. 


The utility of the high-bandwidth capability 
of the fiber optical data link is that it can han- 
dle a tremendous amount of electronically 
transmitted information simultaneously. For 
example, it can handle more than one video 
signal (which typically requires 500 kHz to 6 
MHz of bandwidth, depending on resolution). 
Alternatively, it can handle a tremendous num- 
ber of voice communication telephone chan- 
nels. A high-speed computer data communica-_ 
tions capability is also possible. Either a few 
channels can be operated at extremely high 
speeds, or a larger number of low-speed paral- 
lel data channels are available. Fiber optics is so 
significant that one can expect to see it prolif- 
erate in the communications industry for years 
to come. 

The light weight and small size, coupled 
with relatively low loss, gives the fiber optic 
communications link a great economic advan- 
tage when large numbers of channels are con- 
templated. To obtain the same number of 
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will take a look at fiber optic technology. 


LIGHT GOING 


Figure.1 
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LIGHT SOURCE 


channels 
using 
coaxial 
cables or “paired wires,” the system would 
require a considerably larger — and heavier — 
infrastructure. 


Electromagnetic 
interference (EMI) 


and System Safety 


Electromagnetic interference (EMI) has 
been an annoying factor in electronics since 
Marconi and DeForest interfered with each 
other in radio trials for the Newport Yacht 
Races prior to the turn of the 20th-century. 

Today, EMI can be more than merely 
annoying; it can cause tragic accidents. For 
example, airliners are operated more and more 
from digital computers. Indeed, one airline 
copilot recently quipped (about modern air- 
craft) that one doesn’t need to know how to fly 
anymore, but one does need to be able to type 
on a computer keyboard at 80 words per 
minute. This points out just how dependent air- 
craft have become on modern digital comput- 
ers and intercommunication between digital 
devices. If a radio transmitter, radar, or electrical 
motor is near one of the intercom- 
munications lines, it would be pos- 
sible to either introduce false data 
or corrupt existing data unless the 
proper precautions were taken in 
the design. Because the EMI is 
caused by electrical or magnetic 
fields coupling between electrical 
cables, optical fibers, being free of 
such fields, produce dramatic free- 
dom from EMI. 

Electrical isolation is required in 
many instrumentation systems 
Nt either for user safety, or to avoid 
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_ electronic circuit damage. In some 
industrial processes, high electrical 
voltages are used, but the electron- 
ic instruments used to monitor the 
process are both low-voltage and 
ground referenced. As a result, the 


yy | high voltage can damage the 


Fiber optic principles were first noted in the early 1870s\when John Tyndall 
introduced members of Britain's Royal Society to his experimental apparatus. 


monitor instruments. In fiber optical systems, it 
is possible to use an electrically floating sensor, 
and then transmit the data over a fiber link to 
an electrically grounded, low-voltage computer, 
instrument, or control system. 

Optical fibers can transmit light beams gen- 
erated in non-contacting electronic circuits, 
making fiber optic systems ideal for use around 
flammable gases or fumes, nuclear power gen- 
erators, and other hazardous environments. 
Regular mechanical switches or relays arc on 
contact or release, and those sparks may ignite 
flammable gases or fumes. Occasional operat- 
ing room explosions in hospitals occurred prior 
to 1980, and electrical arcs in switches have 
caused gasoline station explosions. 

System security is enhanced because opti- 
cal fibers are difficult to tap. An actual physical 
connection must be made to the system, 
resulting in a detectable power loss. In wire sys- 
tems, capacitive or inductive pickups can 
acquire signals with less than total physical 
connection. Similarly, a system is more secure 
in another sense of the word because the fiber 
optic transmitters and receivers can be 
designed “fail safe” so that one fault does not 
take down the system. 


Fiber Optic Principles 


Fiber optic principles were first noted in the 
early 1870s when John Tyndall introduced 
members of Britain's Royal Society to his exper- 
imental apparatus (Figure 1). An early, but not 
very practical, color television system patented 
by J. L. Baird used glass rods to carry the color 
information. By 1966, C. Hockham and C. Kao 
demonstrated a system in which light beams 
carried data communications via glass fibers. 
The significant fact that made the 
Hockham/Kao system work was the reduction 
of loss in the glass dielectric material to a rea- 
sonable level. By 1970, practical fiber optic 
communications were theoretically possible. 

Before examining fiber optic technology, it 
might be useful to review some of the basics of 


Refraction is the change in direction of a light ray as it passes across the 


“4 botindary surface, or “interface,” between two media of differing indices of 


refraction. 


Fiber Optic Technology — Part I 
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Of particular concern in fiber optics is the 
situation of a light ray passing from one 


medium to a less dense medium. 


optical systems as applied to fiber optics. 
Review of the Basics 


The index of refraction, or refractive index, 
is the ratio of the speed of light in a vacuum to 
the speed of light in the medium of interest 
(glass, plastic, water); for practical purposes, 
the speed of light in air is close enough to its 
speed in a vacuum to be considered the same. 
Mathematically, the index of refraction, n, is: 

c 
n= — 
Vin 
where, 

c is the speed of light in a vacuum (3 x 10° 
m/s), 

Vm is the speed of light in the medium. 


surface, or “interface,” 
between two media of dif- 
fering indices of refraction. 
In Figure 2, two materials, 
N1 and N2, have indices of 
refraction n, and n,, respectively. In this illus- 
tration, N1 is optically less dense than N2. 
Consider incident light ray A, approaching the 
interface through the less dense medium (N1 
— N2). As it crosses the interface it changes 
direction toward a line normal (at a right angle) 
to the surface. Ray B approaches the interface 
through the denser medium (N2 — N1). In this 
case, the light ray is similarly refracted from its 
original path, but the direction of refraction is 
away from the normal line. 

In refractive systems, the angle of refraction 
is a function of the ratio of the two indices of 
refraction, i.e., it obeys Snell's law: 


n) Sin @; = n2Sin @, 
or, 
a sin @, 


n2 SiN @, 
where, 
0; is the angle of incidence, 
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An optical fiber is similar to a microwave waveguide, and an under- 
‘5 standing of waveguide action is useful in understanding fiber optics. 
tro, 
Si Refraction is the change 0, is the angle of refraction. 
in direction of a light ray as it 
passes across the boundary Of particular concern in fiber optics is the 


situation of a light ray passing from one medi- 
um to a less dense medium. This can be illus- 
trated with either a water-to-air system, or a 
system in which two different glasses, having 
different indices of refraction, are interfaced. 
This situation is shown in Figure 2 with Ray B. 

Figure 3 shows a similar system with three 
different light rays approaching the same point 
on the interface from three different angles. 
(0;,, 9, and 8;., respectively). Ray A approaches 
at a subcritical angle, ®;,, So it will split into two 
portions (A and A’). The reflected portion, A, 
contains a relatively small amount of the origi- 
nal light energy, and may indeed be nearly 
indiscernible. The major portion, A’, of the light 
energy is transmitted across the boundary, and 
refracts at an angle @,,. in the usual manner. 

Light Ray B, on the other hand, approaches 
the interface at a critical angle, 0, and is 
refracted along a line that is orthogonal to the 
normal line; that is, it travels along the interface 
boundary surface. This angle is labeled 0. in 
optics textbooks. 

Finally, Ray C approaches the interface at 
an angle greater than the critical angle, known 
as the supercritical angle. None of this ray is 
transmitted, but rather it is turned back into the 
original medium. This phenomenon is called 
total internal reflection (TIR). It is this phenom- 
enon that allows fiber optics to work. TIR is 
called total internal reflection, but it is actually 
a refraction phenomenon. 


Fiber Optics 


An optical fiber is similar to a microwave 
waveguide, and an understanding of wave- 
guide action is useful in understanding fiber 
optics. A schematic model of an optical fiber is 
shown in Figure 4. A slab of material (N1) is 
sandwiched between two slabs of a less dense 
material (N2). Light rays that approach from a 
supercritical angle are totally internally reflect- 
ed from the two interfaces (N2 — N1 and N1 
— N2). Although only one “bounce” is shown 
in the illustration, the ray will be subjected to 
successive TIR reflections as it propagates 
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Fiber Optic Technology — Part | 


If the ambient material is 
air, then the numerical aper- 
ture equation reduces to: 


NA = y(n Y-(mS 


Internally, the angles of 
reflection 6,, and 6,,, at the 


OPTICAL AXIS 


through the N1 material. The proportion of light 
energy that is reflected through the TIR mecha- 
nism is on the order of 99.9 percent, which 
compares quite favorably with the 85 to 96 per- 
cent typically found with plane mirrors. 

Fiber optic lines are not rectangular, but 
cylindrical, as shown in Figure 5. The illustrated 
components are called clad optical fibers 
because the inner core is surrounded by a less 
dense layer called cladding. Shown in Figure 5 
are two rays, each of which is propagated into 
the system at supercritical angles. These rays 
will propagate through the cylindrical optical 
fiber with very little loss of energy. 

There are actually two forms of propaga- 
tion. The minority form, called meridional rays, 
are easier to understand and mathematically 
modeled in textbooks because all rays lie in a 
plane with the optical axis (Figure 6A). The 
more numerous skew rays follow a_ helical 
path, so are somewhat more difficult to discuss 
(Figure 6B). 

The cone of acceptance of the optical fiber 
is a conical region centered on the optical axis 
(Figure 7). The acceptance angle 8, is the criti- 
cal angle for the transition from air (n = n,) to 


CONE OF 


/ ACCEPTANCE 
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N1: CORE n 
N2: CLADDING 
N3: AMBIENT 


the core material (n = n,). The ability to collect 
light is directly related to the size of the accep- 
tance cone, and is expressed in terms of the 
numerical aperture (NA), which is: 


NA = sin @, 


The refraction angle of the rays internally, 
across the air-n, interface, is given by Snell's 


law: : 
‘ Ng SIN @, 
@;; = arcsin | ———— 
ny 
It can be shown that: 
Bai = 6.22 
O51 = O2 
0 
Bal =— 


ni 


In terms of the indices of refraction of the 
ambient environment outside the fiber, the 
core of the fiber, and the cladding material, the 
numerical aperture is given by: 


. 7] ° > 
NA = sing, = — y(n) -(n2 J 
lla 
aed 


critical angle, are determined 
by the relationship between 
the indices of refraction, n, 
and n,, of the two materials: 


__ aresin y(n; Y-(n 


al 
ni 

Typical optical fiber mate- 
rials have numerical apertures of 0.1 to 0.5; 
typical multimode fibers have diameters D of 
25 um to 650 um. The ability of the device to 
collect light is proportional to the square of the 
numerical aperture multiplied by the diameter: 


where, Go eee 


C is the relative light collection ability, 
NA is the numerical aperture, 
D is the fiber diameter. 


Intermodal Dispersion 


When a light ray is launched in an optical 
fiber, it can take any of a number of different 
paths, depending in part on its launch angle 
(Figure 8). These paths are known as trans- 
mission modes, and vary from very-low order 
modes parallel to the optical axis of the fiber 
(Ray A), to the highest-order mode close to 
the critical angle (Ray C); in addition, there are 
many paths between these two limits. An 
important feature of the different modes is 
that the respective path lengths vary tremen- 
dously, being shortest with the low-order 
modes and longest with high-order modes. If 
an optical fiber has only a single core and sin- 
gle layer of cladding, it is called a step index 
fiber because the index of refraction changes 
abruptly from the core to the cladding. The 
number of modes, N, that can be supported is 
given by: 


a {ebinal| 
A Ok 


Any fiber with a core diameter D greater 
than about 10 wavelengths (10A) will support 
a very large number of modes, and is typically 
called a multimode fiber. A typical light beam 
launched into such a step index fiber will 
simultaneously find a large number of 
modes available to it. This may or may not 
affect analog signals, but it has a deleteri- 
ous effect on digital signals called inter- 
modal dispersion. 

Figure 9 illustrates the effect of inter- 
modal dispersion on a digital signal. When 


When a light ray is launched in an 
optical fiber, it can take any of a 


number of different paths, depend- 
ing in part on its launch angle 


Fiber Optic Technology — Part I 
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a short-duration light pulse (Figure 9A) is 
applied to an optical fiber that exhibits a high 
degree of intermodal dispersion, the received 
signal (9B) is dispersed, or “smeared,” over a 
wider area. At slow data rates, this effect may 
prove negligible because the dispersed signal 
can die out before the next pulse arrives. But at 
high speeds, the pulses may overrun each 
other (Figure 10), producing an ambiguous sig- 
nal that exhibits a high data error rate. 
Intermodal dispersion is usually measured 
relative to the widths of the pulses at the -3 dB 
(half-power) points. In Figure 9, the time 
between -3 dB points on the incident pulse 


transmitted into the optical fiber is T, while in 
the received pulse the time between -3 dB 
points is T,. The dispersion is expressed as the 
difference, or: Dispersion = T -T, 

A means for measuring the dispersion for 
any given fiber optic element is to measure the 
dispersion of a Gaussian (normal distribution) 
pulse at those -3 dB points. The cable is then 
rated in nanoseconds of dispersion per kilome- 
ter of fiber (ns/km). 

The bandwidth (BW) of the fiber, an 
expression of data rate in MegaHertz per kilo- 


edge of the dispersion, using the expression: 
310 


BW (MHzkm) = ——————_- 
Disp.(ns/km) 


Next Month ... 


Next month, we will look at the types of 
defects and losses that one finds in fiber optic 
systems. NV 


Connections ... 
i can be contacted at P.O. Box 


1587, Annandale, VA, 22003, or via 
email at carrjj@aol.com. 


meter (MHz/km), can be specified from knowl- 


RF Data Modules 


17th Year 
EPROMS 


Of Service J! 


FM MICROPHONE KIT 


Celebrating ovr 


COLLIMATING LENS 


This economical collimating 
lens assembly consists of a 


black anodized aluminum bar- 
rel that acts as a heat sink, 


au ? pepe eee 
AM) VER 
eCompact size: 38.1 x 13.7mm 
©On-board data recovery. CMOS 
*Low current. 2.4mA typical 

©2kHz data rate. CMOS/TTL output 
*5Vde operation 

On 418MHz or 433.92MHz (4xx) 
*No adjustable components 
Patented Laser Trimmed component 
High stability 

Sensitivity: -105dBm 

* Available also in 0.8mA version 


K30 15.99 15.19 13.67 


na 4 ON | v = il 


©Only 23 x 33 x 11mm 

*Up to 40k bps data rate 
©19200 baud with ASCII 

*Up to SO0ft. range 

Sv operation 

0.25mW into 50 

#418 or 433MHz FM 

*Fast Ims enable 

¢ Direct interface to SV CMOS 
*Auto TX/RX changeover 


¢Small size: 17.78 x 11.43mm 
¢CMOS/TTL input 
#No adjustable components 
eLow Current. 4mA typical. 
°418MHz or 433.92MHz OOK 
*Simple to integrate -simply 
add antenna, data and power 
eRange up to 250ft. 
©Wide supply range, 2-14Vdc 
tER‘S GOLDINE *SAW controlled - stability 
This enciing oof- Also available in DIL package 
lection of elec- $12.10 
tronic projects 
features experi- 
ments ranging 
from magnetic 
levitation and lasers to high- 
tech surveillance and digital 
communications 


27C€010-15 
27€020-15 
270040-12 


This dynamic tester 

‘ing of tran- 
sistors & diodes in crevit. 
identifies NPN or PNP 
transistors. Checks all 
types, small or large 


power os 
or cathode of diodes. 
sods 
OTIOOK 24.99 23.74 21.37 


ANTI-STATIC FOAM CLEANER 


BIM-4xx-F ......000000 $87.36 


+ + in static sensitive applications. 
=~ Safe for plastics and fiberglass. 
BS Use on computer cases and all 
ice equipment. Also cleans 

pal Sehia: Soe: sand cae. 17.99 17.09 15.38 | | * By Gordon McComb 


a 279 265 239 | lear SRR 
$61102 199 189 1.70 2.79 265 239 | 1153360 24.99 23.74 21.37 


© Order Line — (800) 824-3432 © international — (724) 495-1230 * Fax Orders — (724) 495-7882 

* Technical Support — (724) 495-1231 * No Minimum Order — (Orders under $20 subject to $ 5 
charge) *UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available (Call for charges) * PA Res. Add 7 % 
Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM (EST) © Corporate Accounts / Quantity Discounts 
Available *We accept M/C, VISA, Discover & American Express with no surcharge @ Call For FREE 
Catalog ($2.00 Outside U.S.) , 

¢ We Carry A Complete Line Of Electronic Components ¢ Email - unielect @ aol.com 


Visit us on the web | www.unicornelecironics.com Unicorn Electronics 


FREE SHIPPING! onprepoidories Aliwippe, PA'S001 | Tecunococies 


*Up to 19,200 bps half duplex 

#3 wire RS232 interface 

Range up to S00ft 

'e Transparent data packetizing 
Supports 8 or 9 bit protocols 

FE. @Sclf test function 

*Reset Switch & Staus LED's 

© 1/4 wave wire antenna on board 

Available in a Simplex Tx/Rx 
pair.(RTcomTX & RTcomRx) 

©7.5V-15Vde operation 

RT COM-4XX...-oseeseeeseee S247,90 

© RTCOMTX-4XK...00000000 S 87.15 
RT COMRX-4XX...-000000e8 $105.52 


#4,800 to 38,400 bps half duplex 

¢3-wire RS232 interface 

eyController with user EEPROM 

©RS232 interface protected to +15kV 

¢Data packetizing performed by user 
aaeAuto TX/RX changeover 

418 MHz and 433MHz versions 


70 «65 x 1Seum 
©7,5-15V de via DB9 connector, 20mA ¢ 
Transceiver. 
Transmitter... 
Receiver. 


BIM~4xx-RS232 .... $139.30 


Rae Pee a= S 


abacomtech@compuserve.com 
oe = 
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| OSCILLOSCOPES & ACCESSORIES 


OSCILLOSCOPES 

TEK 7104 1 GHz 2-Channel Oscilloscope, 
w/7A29,7A29-04,7B10,7B15 

TEK 7904 Oscilloscope with plug-ins: 
7A19; 7A26; 7B80; 7B85 .. 

TEK 1101 Accessory Power Supply, for FET probes . 

TEK A6902B Voltage isolator, DC-20 MHz, 20 mV-500 V/ s 

TEK P6046 100 MHz Differential Probe ..........c.ccccsccsecesesseeeeeneee $400.00 

TEK P6101A pair 1X 34 MHz Probe pair, 

10 Megohr/32pF, new in plastic 
TEK P6201 900 MHz 1X/10X/100X FET Probe . 
TEK P6202 500 MHz 10X FET Probe............. 
TEK P6701-opt.02 O/E Converter, 450-1050 ni mW: 

DOG-TOO WHS BT GOWN: sssccisictinessssoncsssdcibonvesevarivectses bastentepstoeveais $175.00 


WAVEFORM GENERATORS 


FUNCTION 

HP 3310A 5 MHz Function Generator 
HP 3312A 13 MHz Function Generator .. 
HP 3314A-001 Function Generator, 0.001 Hz-19.99 


SOM FMW sciscscsiccscebcoctasvonsssesonstbestavedsecsyacedibseneetsvubeavsseessota $1,200.00 
HP 3325A-002 21 MHz Synthesized Function Generator, 

PEW CAEN N ONIN assoc ca eagnessns sce cess) Shon ods abpudebsacobesvicasvotes $1,200.00 
TEK AWG5102 Arb.Wavetorm Gen.,20 MS/s,12 bits, 

HOppm synthesis <IMHZ .......s.seccssscssecosssnsevsesvesnenseavecevecnnesesoneens $650.00 
TEK AWG5105-opt.02 Arbitrary Waveform Generator, 

RIE HRI RIA) sas Gos ceccen coqsa cin vicestoravtczoptesteornerstveostomenicaboere $800.00 
TEK DD501 Digital Delay & eet Gen., 

for function & pulse gen $200.00 


TEK FG5010 Fcombcnabla 20) MHz Function aac duetenstge 


TEK FG501A 2 MHz Function Generator, TM500 series ... 
TEK FG502 11 MHz Function Generator, TM500 series 
TEK FG503 3 MHz Function Generator, TM500 series . 
TEK RG501 Ramp Generator, TM500 series 
WAVETEK 288 20 MHz Synthesized Function 
pe pe ee ee ee 


PULSE 

BERKELEY NUCLEONICS 70858 Digital cow cdseaees 
0-100 mS, 1 nS res.,5 Hz-5 MHz .. 

HP 80078 100 MHz Pulse Generator ............0000. 

HP 8012B 50 MHz Pulse Generator, variable transition 

HP 8013A 50 MHz Dual Output Pulse Generator .......... 


HP 80138 50 MHz Dual Output Pulse Generator .......... .. $600.00 
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series ....... $500.00 
TEK PG508 50 MHz Pulse Generator, TM500 series re Ny 


WAVETEK 802 50 MHz Pulse Generator ............-.000« 


WE BUY AND SELL 


Inquiries 307-635-2269 


¢ Fax 307-635-2291 


Orders 800-538-1493 


BOONTON 72BD 1 MHz Capacitance Meter, 


GR 1658 RLC Digibridge, 120 Hz/ 1 kHz ... .. $1,000.00 
HP 4275A 5-1/2 digit LCR Meter, 10 KHz-10 MHz, HPIB ............ $3,500.00 
STANDARDS 

E.S.I, SR-1 Standard Resistor, various ValU@S ...........ccsssesssseeveee seen $125.00 
E.S,|. SR1010 Resistance Transfer Standards, 

WGN Ns LOUD AMUN -uscus cassassiconay susbeicadotWsasscecinsns cabiabotoactasbookiniaiem $550.00 
GENERAL RADIO 1409-SERIES Standard Capacitors .........:00 $150.00 
GR 1406 Standard Air Capacitors, GR900 connector, 

04M BOD: sscsssacsenk sien tensa doivevnbebokchectesshactsosevenneccoreaiGoesectaeesenaees $275.00 
GR 1413 6-Decade Precision Capacitor, 0-1 uF, 

1 pF resolution .... 


GR 1432-U 4-Decade 
0.01 Ohm resolution 
GR 1433-J 4-Decade Resistor, 0-11,110 Ohms, 
1 Ohm seers Seuscbesbyeovesesp bit kedadons FAs LonnelontdcenesbsviecspTESrsSeOnesbTe 


0.1 Ohm reschiion 


10 Ohm resolution 
T.D.R. 


battery power Neiduccsaakponvdecdcdascaphecsaphcbuasacascstaceclowes nebckaba aah $3,000.00 
TEK 1503-opt.04 Time Domain Reflectometer, 0-50,000 feet, 
chart recorder . 


$ : 
POWER SUPPLIES 


SINGLE OUTPUT 
HP 6024A 0-60 V / 0-10 A/ 200 Watts max. 

OMICS FIONA ARS 00s acts nstvcsssnonenrscnaioestesatcemctenstreonrriveee $600.00 
HP 6033A Power Supply, 

0-20 V/ 0-30 A/ 200 Watts max., HPIB ..... 
HP 6110A 0-3000 V 0-6 mA CV/CL Power Supply . 
HP 6201B 0-20 V 0-1.5 ACV/CC Power Supply . 
HP 62038 0-7.5 V 0-3 A CV/CC Power Supply... 
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply... 
HP 62638 0-20 V 0-10 A CV/CC Power Supply .. 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply .... 
HP 6267B 0-40 V 0-10 A CV/CC Power Supply .. 
HP 62716 0-60 V 0-3 A CV/CC Power Supply .... 
HP 6274B 0-60 V 0-15 A CV/CC Power Supply ... 
HP 6282A 0-10 V 0-10 A CV/CC Power Supply .. 
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply .. 
HP 63844 4.0-5.5 V at 8 A CV/CL Power Supply ... 
HP 6443B 0-120 V 0-2:5 A CV/CC Power Supply... 
HP 66434 0-35 V 0-6 A CV/CC Power Supply, HPIB . 
HP 6652A 0-20 V 0-25 A 500 Watt Programmable 


2701 Westland Court, Unit B, Cheyenne, Wyoming 82001 


HP 5315A-002,003 100 MHz/100 nS Univ. Counter; 
batt. power & 1 GHz C-ch....... 
HP 5315A-003 100 MH2/100 nS 
1 GHz C-channel option 
HP 5316A 100 MHz/100 nS Universal Counter, HPIB 
HP 5370B 100 MHz/ 20 pS Universal Counter, 11 digits 
PHILIPS PM6672/411 120 MHz/100 nS Universal Counter, 
CCGG T0100 WR rnecrexyscirrreru ween evessressinsensonvatnwveswiareesteins $375.00 


TMS5000 series .00 
TEK DC5009 Programmable 135 
TEK DC503A 125 MHz/100 ns ‘Universal ‘Counter, 

TMS500 series .. csonsenbtipesiedevnsenvoies GREED 
TEK DC509 135 MHz/ 10 nS Universal Counter, 
FREQUENCY COUNT! ERS 


FLUKE 7220A-010,131,351 1.3 GHz Counter; battery power, 

OCXO, and res. mult. . 
HP 5342A 18 GHz Frequency Counter 
HP 5343A-001 26.5 GHz Frequency Counter, 


I FNRI asics ccs escincent capac soncen salt Szanp clint sccitiowsasen tees $3,000.00 
HP 5345A/5355A/5356B 26.5 GHz CW/Pulse 

FMC COMIN ass eses cckecsssoek nccsonciers sdeesacsbvacasectesdoneneisd $3,500.00 
HP 5364A Microwave Mixer / Detector, 

for Modulation GOMAIN AN. .......:s..secssecsescercerereeenreevessereesenstaneeee $2,000.00 
HP 5386A-004 3 GHz Frequency Counter, HPIB: 

OCKO reference OMtbOnn aoc sacisnnasssacssnsssasnsanssionaicbsdse'sssosteanasiees $1,000.00 
STANDARDS 
HP 1058 Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz, 

EaOANRT I OWN, 6ssscsds sia acesssaahsaccpassvesackscceacscnce sede beteseonastéesobod $1,100.00 

AUDIO & BASEBOARD 

SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz, 

[1% S74 Y eee OR ert a NESS RE AP $1,200.00 
DISTORTION ANALYZERS 
HP 8903A Audio Analyzer, 20 H2-100 KHZ ooo... cece. $1,200.00 
RMS VOLTMETERS 
FLUKE 8922A True RMS Voltmeter, 

180 UV-700 V, 2 H2-11 MHZ y.cccssscssssesecersescsssssseceseereessnosaseresesense $450.00 
OSCILLATORS 


TEK SG502 Sine/Square Osc., 5 Hz-500 kHz, 
70 dB step atten.,TM500 .. 
WAVETEK 98 1 MHz Synthesized Power Oscillator, GPIB .. 


MISCELLANEOUS 


HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display ............ $600.00 
HP 3575A-001 Phase-Gain Meter, 


Power Supply, HPIB .. . ~. 1 H2z-13 MHz, dual display .........-...ccccscsssseesrvecersssnerreerevevreveneveess $850.00 

| V KEPCO ATE 36-8M 0-36 V 0-8 ACVICC. Power Supply . . HP 467A Power Amplifier, X1/X2/X5/X10, DC-1 MHz, 

LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power Supply ............. $600.00 TOM OIMOGE ACTA as cacisdccs macumssenseoreas ener Sonccoscespaeioeianen $375.00 

SORENSON DCR 600-0.75B 0-600 V 0-750 mA CV/CC KROHN-HITE 3103 High/Low Pass Filter, 10 Hz-3 MHz, 
VOLTMETERS RSTRNT Rae Sa Se age eC a ee a $550.00 EP 2 DAS SY eee OADM ROLS ition Nero carte Leer $350.00 
FLUKE 845AR High Impedance Voltmeter / Null Detector SORENSON DCS 40-25 0-40 V 0-25A KROHN-HITE 3200 High Pass / Low Pass Filter, 20 Hz-2 MHz. 
HP 3456A 6-1/2 Digit Voltmeter, HPIB SVIGE POE CARIN oe aratsccasn ne cmnmine aT EIROTE $650.00 DA CHES sisi csscsscifisSoSSoraareticcheemcace nl ecscseNlaceetambiamane $275.00 
HP 3457A 7-1/2 digit Voltmeter, HPIB .... SORENSON SAL 20-12 0-20 V 0-12 A KROHN-HITE 3202 Dual HP/LP/BP/BR Filter, 20 Hz-2 MHz 
HP 3478A 5-1/2 digit Multimeter, HPIB ...... CVICC Power Supply sesssisnsesccsosiunsosissscoetsosughiniasnisnutsnshsnone $350.00 DA INCE oss asseasoicssdssconcasacesea’ chonnsaydosaidochtebssesseand $450.00 
KEITHLEY 181 6-1/2 digit Nanovoltmeter, SORENSON SAL 60-8 0-60 V 0-8 A ROCKLAND 852 Dual Highpass/Lowpass Filter, 

10 nV sensitivity, GPIB CVIOG Potent Bug: occssssciccickascstiatictiiccescceastlaeccs assualt ieaibe $500.00 OTST UU BERR cc scsccticastaciistsscrcstspeseconssasbtecsnasapeserbep bicep sasshieheteset $650.00 
SOLARTRON 7081 8-1/2 digit Voltmeter ....... a 
TER ONSOTO 12a atmeter TMS Soe gin. 90000 MULTIPLE OUTPUT [sR & MICROWAVE ] 
TEK DM501A 4-1/2 digit Multimeter, TM500 series plug-in ............$225.00 4 pauawane Rat eis tie. oa J 
CALIBRATION HP 6228B Dual 0-50 V 0-1 A CV/CC Power Supply .. SPECTRUM ANALYZERS 
FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 MA ............ $450.00 HP 62368 Triple Output Power Supply, HP 11517A/18A/19A/20A Mixer Set, 12.4-40.0 GHz, 

FLUKE 515A Portable Calibrator, DC/AC/Ohms, +/- 0-20V 0.5A & 0-6V 2.5A for HP 8555A/8569A 
line & battery power seennnnennannnnnne $900.00 HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ... HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz ... 
FLUKE 5220 Transconductance Amplifier, HP 625SA Dual 0-40 V 0-1.5 A CV/CC Power Supply .... HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz 
CTR OA, i dtesccesssonasioctcsrssescessieidivoes irsiacsesreroetpaunees $1,900.00 KEPCO MPS-620M Triple Output Supply, HP 119700 WR22 Harmonic Mixer, 33-50 GHZ ..... 
VOLTAGE SOURCES dual 0-20V 1A tracking & 0-6V 5A . HP 11971A WR28 Harmonic Mixer, for HP 85698... 
HP 6114A Precision Power Supply, TEK PS503A Dual Power Supply, TM500 series .... HP 11971K WR42 Harmonic Mixer, for HP 85698 .. ; 

CPO VOD AL SOAD VGA ccoscrssasssscsecisscocsstpacccesssssorsnsadigoprocaned $850.00 MISCELLANEOUS HP 8449B Preamplifier, 1.0-26,5 GHZ .......1..0csssosssesesssocensesnneiesen 
HP 6115A Precision Power Supply, ACME PS2L.-500 Programmable Load, HP 8559A/853A-001 Spectrum An., 0,01-21 GHz, 

0-50V 0-0.8A / 0-100V 0-0.4A wo.cccccscccsscsscesessssessnesssecsssessnconnessies $750.00 0-75 V 0-75 A/ 500 Watts MAX, ccccccecscsesccvescesesorssorscsveererseveenee $350.00 1 KHZ res. ,W/fACKIMOUNE FTAIME ......sesssesssessseesnseonsessenesssnscensesnens 
KEITHLEY 228 Programmable Voltage/Current Source .............. $1,900.00 BEHLMAN 25-C-D/OSCD-1 AC Power Source, ‘ HP bragged lili 300 kHz-2.9 GHz, 

250 VA, 0-130 VAC, 45-2000 H2 occscssssesssssssssssssssssssssseessectesseesens 50.00 —«-—=_ POF HP 8560 GeFIES .......ssssssnnessscetercereesteunusnsnssnansncenstenennccenetye 
iemenraatrens eso ee wn Snran oi" NOY 
T millihM VAIUC osessesene AN SR $450.00 Supply Programmer HP 966s csi aay NN "e ih 
HP 6177C DC Current Source, to 50 V, 500 mA /$600-00, . “TP CORRS) es F ropeenenenne cm, ‘ols sone 10 he $8,500.00 

HP 6181C DC Current Source, to 100 V, 250 mA .. .. $500.00 OD AT SOO Vi HR saree ie tanseas Garis fciissiiraeichisisiseasartinn $950.00 HP re 2, in IZ FTUT, FOS. -nsrreevsecnssnesnvrsccsrsesnsceneetisssenss a be 
HP 6186C DC Current Source, t0 300 V, 100 MA sasvsssssssonssesnesn $750.00  KEPCO BOP 50-2M Bipolar Op Amp/Power Supply, ere Peas seater hia $5,500.00 
KEITHLEY 225 Current Source, 0.1 uA-100 mA, to 50 Vv 2 A Pretrial $400.00 me 492. a Pr (SVE ati RAE tir tole Ae Beh RA bree pene spe oD ’ v 

NESTING os cas ha esas csecaieatnapestssiaieroadissonieee Store $450.00 ‘TRANSISTOR DEVICES DAL-50-15-100 pre apie seal $4,250.00 
TEK CTS High C Th is for P6021/A6302 Programmable Load, 0-50 V, 0-15 A, 100 Watts Max. .........0. $200.00 50 kHz2-1 iz, z res. ere receseoeperseceverecypelViipyryperveoneryee — ts . 

t pig a $375.00 TEK WM782V WR15 Harmonic Mixer, 50-75 GHZ ........1enees . $1,500.00 

AD TUPRPLINY  asciccosesscccntcoctanqncpibddeoesootsmubecphaoneccepbaat bsnnseddestcooqsseteebesvaces e! 

TEK P6022 AC Current Probe witermination, TIME & FREQUENCY NETWORK ANALYZERS 
A RASA MIE cso ecrstcsercaresebiess ies eeerpeoriksteaaescnnties $250.00 HP 11650A Network Analyzer Accessory Kit, APC7 ............+:-1..»»+ $600.00 
UNIVERSAL COUNTERS HP 11665B Modulator, 0.15-18 GHz, for HP 8755/6/7 ....osss.svsssese $250.00 
IMPEDANCE & COMPONENT TEST HP 5314A 109 MHz/ 100 nS Universal Counter aif e  etd lnk cae ee eee $1,200.00 
HP 5315A 100 MHz/100 nS Universal Counter ...... HP 8502A Transmission Reflection Test Unt a oe a eg : 
L.C.R. HP 5315A-001 100 MHz/ 100 nS Universal Counter, 0.5-1300 MHz... 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 UH snes $550.00 TID ran asnsnsihnstnsnhcennsintenntiatneinnibttnt $400.00 HP '85054A Type N . f 
A aaa a i a a 
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90 DAY WARRANTY PARTS AND LABOR ~* 
TEST EQUIPMENT WANTED CALL OR FAX LIST ° 


10 DAY INSPECTION 
OPEN ACCOUNTS 


a 


HP 8511A Frequency Converter, 45 MHz-26.5 GHz, 
for HP 8510 


HP 8717A Transistor Bias Supply ..... $500.00 
HP 8756A Scalar Network Analyzer, HPIB . $1,375.00 
HP R85026A WR28 Detector, 26.5-40 GHz, 

for HP 8757 series ... Bree $1,200.00 


SIGNAL GENERATORS 

FLUKE 6060A Synthesized Signal Gen., 0.1-1050 MHz, 
10 Hz res. .... 

FLUKE 6060B/AK Synt 


NN tac iaccaiusnissciee bE tei "sone $1,900.00 
GIGATRONICS 600/6-12 Synthesized Source, 6-12 GHz, 
NIN oe calla cece vhs naseccstactrmaiee $1,800.00 


GIGATRONICS 6000/8-16 Synthesized CW Gen., 


8-16 GHz, 1 MHz res., +10 dBm... $2,250.00 
GIGATRONICS 875/50 Levelled 
Multiplier, x4, 50,0-75.0 GHz output, -3 UBM ...........s0cseesereren $2,500.00 


GIGATRONICS 900/2-8 Synthesized Signal/Sweep Gen., 
2-8 GHz, 1 MHz res.,GPIB 
HP 11707A Test Plug-in for HP 8660 series ... 
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio ...... 
HP 3335A-001 Synthesizer/ Level Gen., 200 Hz-81 MHz, 
TET bs 7 LN NE et OI EEN TREN OeP SEDER NY $3,500.00 


RIBCORKD ii ise ea uc OOOO 
HP 8657A-002 Signal Generator, 0.1-1040 MHz, 
$2,750.00 


10 Hz res,, HPIB 
HP 8660C/86603A/866338 Syn 

AHO BAIS; AIA FIN | scksvolecencasssieossacst'csssa'casssbranshessentesepecpreeioi $3,250.00 
HP 8671B Synthesized CW Gen., 2-18 GHz, 1-3 kHz res., 

PCS MINNIY ca sctisoccsesscscscestsscacotisceansasésboasubhs seks vaplasbtatbossosnasapboscsas . $4,250.00 
HP 8672A Synthesized Signal Generator, 2-18 GHz, 

HE CIE is Leasrsssiccerverssncistsecaazepasnsessantassiénssicssicocorovopeosi $4,500.00 
HP 8673H-212 Synthesized Signal Generator, 2.0-12.4 GHz, 

RN HFRICRUD  paccrvecetescoeiopshtone vac oseeanoekorkencvacesvapunntcradnste}st/tsithessnpank $8,750.00 
HP 8684B Signal Generator, 5.4-12.5 GHz, 

PUPS PNUD coke cichcasscessteosnyrevetecsoncasucosossescontcesong¢sanseossceod $3,000.00 
WAVETEK 952 Signal Generator, 1-4 GHz, 

Pasa CINTA OI 2A 551 haus alone conedleeng sai gait Snow eeonecosauseoneesinestegen sasht $750.00 


EASE EM PRMNE RAYS, socense<esssqesessissestartes ests te ysstvsieweteysctaneeseatssbokttid $750.00 


SWEEP GENERATORS 
HP 8350B8/83522A Sweep Oscillator, 

10-2400 MHZ, +13 dBm levelled ooo... ccccscseessesescserseeesseenenee $3,900.00 
HP 8350B/83540A-002,004 Sweep Oscillator, 

2.0-8.4 GHz, 70.dB step attenuator ooo...) eccsceseseucscenees $3,900.00 
HP 83508/83545A-002 Sweep Oscillator, 

§.9-12.4 GHz, 70 dB step attenuator oo... esseeseseesvess $3,900.00 
HP 8350B/83590A Sweep Generator, 

2-20 GHZ, +10 dBm levelled ...........ccccssessseesesnsenesesreservesesessne $6,500.00 
HP 83570A RF Plug-in, 

18,0-26.5 GHZ, +10 DBM levelled oo... ..sccssessessccssssesssseennesess $6,000.00 
HP 8601A Generator/Sweeper, 

0.1-110 MHz, +20 dBm levelled 
HP 8620C Sweep Oscillator Frame 
HP 86222B-002 RF Plug-in, 10-2400 MHz, 

$13 dBm Md., 70 dB Step att. oo. cccssccsssnneenesecsnenvenens $1,250.00 
HP 86222B-E69/8620C Sweep Oscillator, 

0.01-2 GHz & 2-4 GHz, +10 dBm, WHTAME ........06.ces eee reeevees $1,500.00 
HP 862308 RF Plug-in, 1.8-4.2 GHz, 

+10 dBm unievelied ..... 
HP 86235A-001 RF Plug-in, 1. 

+16 dBm levelled .. 
HP 86241A4-001 RF Plug-in, 3.2.6. 5 GHz, 


HP 86260A-H04 AF Plug-in, 10.0-15.0 GHz, 
+10 dBm unlevelied . 
HP 86290A RF Plug-in, 2.0-18. A 
Ha CHENTE MNOINDED 11P condi ttbosts Rioncsconrospanicerdirepns sdahsianavioenes $1,200.00 


PTC NOVO S56 Soncas ish ccatansncnaccslaisspdsasinsisacauscaveceston $1,650.00 


AS MAREN 25, sibs seacvcssdboiisbricstsindiperetyliiphiicscrsciasncas $1,850.00 
WAVETEK 2001 Sweep Generator, 1-1400 MHz, +10 dBm, 

70 dB step atten. . ... $900.00 
WAVETEK 2002A Sweep Generator, 4-2500 MHz, “+10 dBm, 

IPD IED SU SMRBIRT as Sock audsecis sacs esesasiocsnccebacoes ab eteneeuussicnins $1,200.00 
WAVETEK 962 Sweep Generator, 1.0-4.0 GHz, markers, 

+12 dBm unlvid. . Soins fase 


WILTRON 6717B-20 Freq. ‘Synth / Sweeper, 
10 MHz-8.4 GHz, +13 dBm, AM, FM o...ccsscesscccsssessssssecenssseeses $6,500.00 


POWER METERS 
BOONTON 428/41-4E Analog Power Meter, 

WHEY 1) MIA2-18 GHz OANGOF ..1...cessssscrscesseessessssverssnersvoresvegssosnasvess $450.00 
HP 432A/478A Power Meter, -30 to +10 dBm, 

WOR ONAN OBS Siena c can fentss tucson ccdosscertbecpslavesdlossasciqeancevetsenersrseeeres $300.00 
HP 4358/8481A Power Meter, -30 to +20 dBm, 

10 MHz-18 GHz... 


HP 4358/8482B Power A 

100 kHz-4.2 GHz ... someniie $1,500.00 
HP 436A-022/8481A Power Meter, “30 to 420 8m, 

10 MHz-18 GHz, HPIB .. sakiais $1,200.00 


HP 436A-022/8484A Power Meter, 70 to “20 ‘dBm, 
TOME Z=98 GHZ, PIB: oc cc owecvcsrecaresasssvopscsvdesssensensssulonsiceviasate $1,200.00 
HP Q8486A Power Sensor, 33.0-50.0 GHz, 


WR22, for 435/6/7/8 .. $1,500.00 
HP R8486A WR28 Power Sensor, 26.5-40 GHz, 

SOC EI BIE cress liiasarkcsoesscksssbtossvainsldnanssodassidenacsnsnladansous $1,500.00 
RF MILLIVOLTMETERS 
BOONTON 9$2C AF Millivoltmeter, 3 mV-3 V t.s., 

10 kHz-1.2 GHz... ... $500.00 


RACAL-DANA 9303 AF Millivotmeter, 10 kHz-2 GHz, 


-70 to +20 dBm. $750.00 
AMPLIFIERS, MISCELLANEOUS — 
AMPLIFIER RESEARCH 4W1000 Amplifier, 40 dB gain, 

4 Wats 4-4 O00 WOE sssisl estes Siscscescacsisescsssatinvecesseabenvsseavevnteees $950.00 
BOONTON 8&2AD Modulation Meter, AM/FM, 

YES WHR RE ac cscstssccadeysppasszc osesaenesicsuads nas nuisrinsbacrpntacceatacsiozecs $650.00 


ENI 310L Amplifier, 50 dB ati 250 kHz-110 MHz, 


ALE CNT -ccaseesscers sated sar cesvatsngi'ebts copbe js cssots osokequensseves ons bgoSobane Oa $2,900.00 
HP 8406A Comb Generator, 1/ 10/ 100 MHz increments, 

RE ENGSPAE aj mens thio esau Haasiesoeds ste empaeeeasepsonenelibonstaiiosta) mesasaedd mai nese $500.00 
HP 8447A Amplifier, 20 dB, 0.1-400 MHz, 5 dB NF, 

SSI SIT MRIIE o< Fitcs sr eocsesareccdsasocesnts bisciseaRar saris euosouarveeries $375.00 
HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm output .......... $750.00 


HP 8447F-H64 Dual Amp., 9 kKH2-50 MHz 28 dB 

& 0.1-1300 MHz 25 dB 
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz 
HP 8901B-1,2,3 Modulation An., 0.15-1300 MHz, rear beanie 


OCXO, ext.LO .. .» $2,000.00 
HUGHES 1 177H01F000 TT Amplifier, 330 dB gain, 

2-4 GHz, 10 Watts OUtDUL .........cccccesecssessssssessseeesnesssstessessnvanses $1,750.00 
HUGHES 1177H10F000 TWT Amplifier, >30 dB gain, 

1:ADA- GHz, 20 WaRe ssi pisiciaa srststcssesiaeigiaudiasiaiiensieen $2,500.00 


HUGHES 8010H13F000 TWT Amplifier, >30 dB gain, 


3-8 GHz, 10 Watts ...... ... $2,500.00 
RF POWER LABS ML50 , ¥ , 

50 Watts, metered, 2BV ........crccsscssssesssnenesnssnsaneensneenenneosennrrannens $275.00 
ROHDE & SCHWARTZ ESH2 Test Receiver, 

NERS RIO NOE ER  cccescrcstac azopsacm srs ens certs resneereeoesbeestiaess eave $3,750.00 


COAXIAL & WAVEGUIDE 


AEROWAVE 28-3000/10 WR28 Directional Coupler, 

LECH EO rae cdi casei cana iainsen snsassapcuhoapapestas oie bbbcutactacacetens 
AMERICAN NUCLEONICS AM-432 Cavity Backed 

Spiral Antenna,LHC, 2-18 GHz, TNC(f) “NEW? ........ccccssccscseenesees 
AVANTEK AMT-400X2 WR28 Active Doubler, 

+10 dBm inv +10 dBm Out 26-40 GHZ oo. cccicssecsensseeneeneneneee 
BIRD 6735-300 1 KW Load, 25-1000 MHz, 

LC(f), with wattmeter 
BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz, Nif) .... 
FXR/MICROLAB SL-03N Stub Stretcher, 0.3-6.0 GHz, 

FOO VRID 11s NGC cs nsssncscersscrnsssusoseorysvppaccennsetopericonedsertvenrererses 
GR 874-LTL Constant Impedance Trombone Line, 

0-44 cm, DC-2 GHz 
HP 11590A-001 Bias Network, 1,0-18.0 GHz, APC7 
HP 11636A 2-Way Power Divider, OC-18 GHz, N(m/A) ... 
HP 11691D-001 Directional Coupler, 22 dB, 2-18 GHz, 

N(f)-all ports 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz ... 
HP 33321K Programmable Step Atten., 0-70 dB, 

DPBS CURE SCI ceria ccnsponstiinor non tino anianyoninny $475.00 
HP 33327L-006 Programmable Step Attenuator, 0-70 dB, 

DC-40 GHz, 2.9mm 
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz 
HP 776D Dual Directional Coupler, 20 dB, 940-1900 MHz ... 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz 
HP 778D-011 Dual Dir. Coupler, 20 dB, 100-2000 MHz, 

APC7 test port 
HP 779D Directional Coupler, 20 dB, 1.7-12.4 GHz , 
HP 8431A 2-4 GHz Band Pass Filter, N(mmV/f) ........00 
HP 8494G-002 Programmable Step Attenuator, 0-11 dB, 

Bt Ca NII sis calisssic cccsccvcaspaascisas csevotnoceamnnnenstdassnenpedpranspe 
HP 8496A-002 Step Attenuator, 0-110 dB, 

DC-4 GHz, SMA 
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz 
HP K752A WR42 Directional Coupler, 

SF 'CBB, TB.0-2BS. GH 5, <sesrrssssorssoreaniscpscosvsnsonrereacacoseresnenscabeorppanee’ $450.00 
HP K752D WR22 Directional Coupler, 

20 dB, 18.0-26.5 GHz 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz .... 
HP K914B WR42 Moving Load, 18.0-26.5 GHz 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz 
HP R422A WR28 Crystal Detector, 26.5-40 GHz 
HP A752D WR28 Directional Coupler, 

20 dB, 26.5-40 GHz 
HP R914B WR28 Moving Load, 26.5-40 GHz 
HP V365A WR15 Isolator, 25 dB, 50-75 GHz.... 
HP V752D WR15 Directional Coupler, 20 dB, 50- 


HP X870A WRGQO Slide Screw Tuner .. ass ... $150.00 
HUGHES 45322H-1110/1120 WR22 Directional Couplers, 

40 ior 20 CH SOO Ce ie iia scsi capsasoncecs sasststaecabancctabes $350.00 
HUGHES 45712H-1000 WR22 Frequency Meter, 

33-50 GHz .. .. $750.00 
HUGHES 45714H-1000 WR15 Frequency 

STE OPE i ccioncssasyzs async atcaciesaneevs Rensimekaaconssss eng ceavsca anh $900.00 
HUGHES 45721H-2000 WR28 Direct Reading Attenuator, 

0-650: CHER POS-MO OPN ase scavsscanredossssonavovensonssconsnsssenscosevend $1,000.00 


HUGHES 45722H-1000 WR22 Direct Reading Attenuator, 


0-50 dB, 33-50 GHz ... $1,000.00 
HUGHES 45724H-1000 W: ing f 

0-50 dB, 50-75 GHz .. sessseessseessseee $1,000.00 
HUGHES 45732H-1200 WR22 Level Set Attenuator, 

0-25 dB, 33-50 GHz .. $250.00 


HUGHES 45752H-1000 WR22 Direct Reading Phase Shifter, 
0-360 deg.,33-50 GHz ... << $ 
HUGHES 45772H-1100 WR22 Thermistor 


-20 to +10 dBm, 33-50 GHz .. .- $400.00 
HUGHES 45773H-1100 WR19 Thermistor ‘Mount, 
+20 10 +10 ABM, 40-60 GHZ ......--oecsescseeesronnsnneenesensneceneeunecceesnesnes $650.00 


HUGHES 45774H-1100 WR15 Thermistor Mount, 


*20 0 +10 GEM, 50-75 GH2 ......cccccssesssssesesesnsessassssessassosesseessseas $750.00 
HUGHES 47316H-1111 WR10 Tuneable Detector, 
75-110 GHZ, Positive Polarity ......ccccsscccssssessesvesersesoesnennsseesvevesvenn $600.00 


HUGHES 47741H-2310 WR28 Phase Locked Gunn Osc. 


32.000 GHz, +18 dBm... $2,000.00 
HUGHES 47742H- 1210 WR22 Phase ‘Locked Gunn Osc., 

G2 AZ, 000 BRIAN i osinacssnsoovaesn ronnnopescasctansocadsens cspesnnogsjeece $2,750.00 
KRYTAR 201020010 Directional Detector, 1-20 GHz, 

SRR LOI SONG ny rarcaceacsecosoochevssrssoesonssvixysnosccasssasestarsvereatewvpanvelte $200.00 
KRYTAR 2616S Directional Detector, 

1,728.5 GH, K(UM SMG op coscsacerscossescssoseconvoesneverssposepneorbeesvors $200.00 


M/A-COM 3-19-300/10 WR19 Directional Coupler, 

10 dB, 40-60 GHz 
MICA C-121S06 Circulator, 17.5-24.5 GHz, SMA(t/m/m) .... 
MINI-CIRCUITS ZFDC-20-4 Directional Coupler, 

19.5 dB, 1-1000 MHz, SMA(f) 
NARDA 3000-SERIES Directional Couplers ..... 
NARDA 3020A Bi-Directional Coupler, 50-1000 MHz, N . 
NARDA 3022 Bi-Directional Coupler, 20 dB, 1-4 GHz . 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ..... 
NARDA 3090-SERIES Precision High Directivity Couplers . 
NARDA 368BNM Coaxial High Power Load, 

500 Watts, 2.0-18 GHZ, NOM) ....ccccecscscessreessessseersensessassennresnsee teen 
NARDA 3752 Coaxial Phase Shifter, 

0-180 deg/GHz, 1-5 GHz 
NARDA 37538 Coaxial Phase Shifter, 

0-55 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers ... 
NARDA 4242-20 Directional Coupler, 

20 dB, 0.5-2.0 GHz, SMA) ...ocerssisissorepnnecsrsesssccssssspecsoassovasedeanece 
NARDA 4247-20 Directional Coupler, 

20 dB, 6.0-26.5 GHZ, 3.5mm ff) ......--sccseccssnecnsseevesnennsersarsnenonsntees 
NARDA 4247B-10 Directional Coupler, 

10 dB, 6.0-26.5 GHz, 3.5mmi(f) ... 
NARDA 5070-SERIES Precision Reflectometer ‘Couplers ... 


NARDA 562 DC Block, 10 MHz-12.4 GHz, 100 V max., N(nv/f)......... $65.00 
NARDA 765-10 10 dB Attenuator, 50 Watts, OC-5 GHz, N(Vf) ...... $165.00 
NARDA 791FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz . $600.00 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz ............ $375.00 
NARDA 793FM Direct Reading Variable Attenuator, 

W20'GB) 8 GPR re ast $225.00 
NARDA 794FM Direct Reading Variable Attenuator, 

0-40 dB, 4-8 GHz .. swddarvesasecersiessioecs GOT OOO 
OMNI-SPECTRA 2085-6010-00 Crystal Detector, | 

1-18 GHz, negative polarity, SMA(MA) .......ccsssssssccnsssnessnssesesssnnenne $50.00 
PAMTECH KYG1014 WR42 Junction Circulator, 

TBO 2OS CPB cis ccssccica scctessergsanestvscapannsecstiodimnen Gee imasaensee $250.00 
SONOMA SCIENTIFIC 21A3 WR42 Circulator, 


20 dB, 20.6-24.8 GHz... 
TEKTRONIX 2701 Step Attenuato: 
DC-1 GHz, AC or DC coupled ... sbbaas Kapaa cesbcdeoksiscanh 
TRG 8510 WR22 Direct Reading Attenuator, 
GOB SS-GO KGIAT pss vcsonsssvetiscagsepenssepecetingeattaesiantbesegaueaysanessats 
TRG V510 WA15 Direct Reading Attenuator, 
0-50 dB, 50-75 GHz .. 
TRG V551 WA15 Frequency ‘Meter, ‘50-75 Giz .. 
TRG W510 WR10 Direct Reading Attenuator, 
0-50 dB, 75-110 GHz .. 
TRG W551 WR10 Frequency Meter, 75-110 GHz .. 
WAVELINE 100080 WR28 Terminated 
Crossguide Coupler, 30 dB .......:ccesrsssereenereereseecsiessensonsesennennen 
WEINSCHEL 150-110 Programmable Step Attenuator, 
0-110 dB, DC-18 GHz, SMA .... 
WEINSCHEL DS109 Double Stub Tuner, 


79 dB, 


GASB, NU CIAAD sssssiccccespresecChoet tens cass tas Shatacadeaaaasssccatosascatwincess $150.00 
WEINSCHEL DS109LL Double Stub Tuner, 
ODO CHa, NRA cs csiscsccctcicssssisea ss cesvabecscesssSsasincnecccsc bocbobaage $150.00 


____ COMMUNICATIONS _ 


HP 4935A Transmission Impairment Measuring Set .... 


HP 59401A HPIB Bus Analyzer 
MICRODYNE 1200MR 215-320 MHz Telemetry Receiver, 

RESIS CRITIC srecssDissorse pootucorctharaspsisChteesoentntenestecsaconcioteaesaass $450.00 
TEK 1411R PAL Gen.,w/SPG12 sync;TSG11 color bars; 

STESHA 1S WOU ecceseesssvsseesoosserisn psisiaesucesbioapsaabvonssesscsssubonals $750.00 
TEK 1411R PAL Test Gen., w/SPG12,TSG11, 

PF ASAAG, CAN, VSI G Gs scsccicobcchcensccabroan tori psnevetes(Gabaiustanssecetoess $1,000.00 
TEK 1411R PAL Test Gen., w/SPG12,TSG11,TSG12, 

pcr KG aoc TUE ci fppearenpsce bene sapemunn fle seep p tien opener $1,100.00 
TEK 1411R-opt.04 PAL Test Gen.,w/ 
SPG12,TSG11,TSP11,TSG13, TSG15, TSGI16 .......cceccssetereecssneee $1,400.00 
TEK 147A NTSC Test Signal Generator, 

with noise test signal $800.00 
TEK 148 PAL Insertion Test Signal Generator .. . $700.00 
TEK 520A NTSC Vectorscope .... 


TEK 521A PAL Vectorscope ... 


__ MISCELLANEOUS __ 


EG&G / PA.R. 5302 / 5316 Lock-in Amplifier, 

100 mHz-1 MHz, GPIB / RS232C 
FLUKE 2180A RTD Digital Thermometer . 
HP 59307A HPIB VHF Switch ..........0+ 
PA.R. 5206-95,98 Two-Phase Lock-in Amp., 

SEE FOD WZ, GPM ioc ssc ectac scala Lanaicas 
TEK TM5003 5000-senes 3-slot 


Programmable Power Moduli .............0..000+ 
TEK TM504 500-series 4-slot Power Module ... 
TEK TM506 500-series 6-slot Power Module ....... 
TEK TM515 500-series 5-slot Traveller Power Module . 


a Bo ees SY 
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In this column, I answer 
questions about all 
aspects of electronics, 
including computer 
hardware, software, cir- 
cuits, electronic theory, 
troubleshooting, and 
anything else of interest 
to the hobbuyist. 
Feel free to participate 
with your questions, as 
well as comments and 
suggestions. 

You can reach me at: 
TJBYERS@aol.com 
or by snail mail at 
Nuts & Volts Magazine, 
430 Princeland Ct., 
Corona, CA 92879. 


What's Up: 
Cascading LM3914 chips, 
more about CueCat, and 
printer port relay interface 
defined. Free software, 
microwave ovens, Win 98 
shortcuts — and a reader 


solves a sticky problem. 


38 January 2001/Nuts & Volts Magazine 


With T] Byers 


Cross-Reference Common Sense 


. | would appreciate some help with identifying a 
QD crore from my Black & Decker Cordless 
Drill, Model #9052 (8.4 volts). It has markings that indi- 
cate it is an FET of some type. 


EATII 
V337 
A circle with an M in the center 
Terminals marked gds 
Ted in Atlanta 
via Internet 


- | can't find a cross-reference for this part, but 
A;.. described it well enough that | can make an 
educated guess as to what's a suitable substitute. First, 
you're right, it's a power FET (Field-Effect Transistor). 
The g (gate), d (drain), and s (source) markings are a 
dead giveaway. | assume it's driven using pulse-width 
modulation, so the critical parameters are switching 
time, on resistance, and maximum current. Here comes 
my guess, and the results of a parametric research using 
these parameters. 


Search Results 
Parameter My Guess IRFS30N 
V(BR)DSS 100V 100V 
ID 10A 17A 
RDS(on) 0.2 ohms 0.11 ohms 
Polarity N-channel N-channel 
Outline TO-220 TO-220 


The IFR530N is available from Digi-Key (1-800- 
344-4539; wwwdigikey.com) and Mouser 
Electronics (1-800-346-6873; www.mouser.com), 
among others. 


Free PCB Software! 


. | have successfully completed prototypes of 
both circuits you helped me with, and | thank 
you. 


ow, I'm wondering if you might know of a printed 
circuit board design/layout program that is shareware 
or freeware. | make so little use of these programs that 
| hesitate to spend very much money on one. 
P.J. Hicks 
via Internet 


- My favorite freeware PCB layout programs is 

EasyTrax from Protel. The program originally sold 
for $100.00, but as the Prote! family of EDA products 
grew, they decided to donate this fine application to the 
public domain.As a result, Protel no longer has techni- 
cal support for this application, but | doubt you'll have 
any problems learning and using it. (BTW, Protel makes 
CircuitMaker 2000, which | use to draw the schematics 
and create foil patterns that you see in this column.) 
You can find EasyTrax at www.protel.com/etech/free 
ware_home.html or from our web site (www.nuts 
volts.com) under the name EASYTRAX.ZIP. Although 
it's a DOS program, it runs smoothly under Windows 
95/98, 


The Scoop on CueCat 
- | read with interest your reference to the 


RadioShack CueCat bar code reader in your 
Nov. 2000 column. ! went to the web site listed 


(www.radioshack.com/Partners/CAT/HomePage/ 
RSCAT Gateway.asp) and found a general description 
of the CueCat, but no "behind the scenes secret.” 
Exactly where do | find this "secret?" 
Jim 
via Internet 


scenes secret for CueCat.| am a college profes- 
or that teaches very large lecture classes and want to 
use a bar code reader to input student assignments, 
etc. | can get the labeling software free off the Internet, 
but how can | make the CueCat input this into some 
type of spreadsheet like Excel? Any help is appreciated 
— | did not find the secret on the referenced web site. 
Joe Valencic 
via Internet 


Q . In a recent issue, you mentioned a behind the 
s 


- Ready to play with your CueCat? Here are the 
files you'll need: 
Hardware solutions 
www.flyingbuttmonkeys.com/mirrors/www.net- 
noise.com/jshenry/cuecat_mods/cuecat_mods.html 


http://air-soldier.com/~cuecav/Sminute.html 


Softw: olution 
www.flyingbuttmonkeys.com/foocat/ 


www.beau.lib.la.us/~jmorris/linux/cuecat/ 
Cascading LM3914 Chips 


- | need a circuit designed around the LM3914 
chip to monitor a 0 to 5 volt DC input. | further 
want it to have three LM3914 chips cascaded so they 
will support 30 LEDs in the dot mode. Can this be 
done? 
Rod Smith 
via Internet 


A: There is no limit to the number of LM3914 
chips that can be cascaded, but after the second 
chip, you'll have a problem with linearity and skew as 
the voltage shifts from one chip to another. Basically, the 
input voltage has to make a smooth transition from one 
LM3914 to the next, otherwise more than LEDs will be 
lit. The problem is finding a way to fine tune each 
LM3914 without affecting other adjustments. Here's 
what National Semiconductor recommends. 


Adjusting Linearity of 
Several Stacked Dividers 


LM3914 NO, 3 


LM3914 NO. 2 


LM3914 NO. 1 


In this scenario, the top LM3914 outputs a constant 
current through the R3,R4, and R5 resistor ladder. To 
calibrate and linearize the voltage scale, R2 is adjusted 
so that there is | volt across R5.This establishes the 
brightness of the LEDs and the reference current. To 
fine tune the remaining two 3914's, National has you 
parallel 6k chips across R3 and R4 until they read the 
indicated voltages (thus compensating for the inevitable 
resistance variation between resistors). Now here's my 
version. 
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In my circuit, | placed a variable resistor in series with R3 and R6.While 
it's more sensitive to vibration and temperature extremes, it's easier for the 
hobbyist to build and calibrate. The calibration procedure is the same: adjust 
R2 so that there is 1.66 volts across R9, adjust R7 for 3.32 volts from R6 to 
GND, finally adjust R4 for 5.0 volts from R3 to GND. If you prefer the 
National approach, replace R3 and R6 with fixed 845-ohm, !% resistors, and 
bridge with combinations of 47k resistors to tweak them in. 


Mixing TV and Satellite Dish 


signals and pass them through except for channel 3, and then use chan- 

‘or the output of my satellite dish. That way, one coax could run 
throughout the house and any TV on it could watch satellite or local TV with- 
out having to run two cables or use a switchbox. 


Q: | would really like a circuit that could take my broadcast TV antenna 
nel 


John Hanson 
Lakewood, CO 


Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

* 20 kHz real-time bandwith 

* Fast 32 bit executable 

* Dual channel analysis 

* High Resolution FFT 

* Octave Analysis 

* THD, THD+N, SNR 
measurements 

* Signal Generation 

* Triggering, Decimation 

* Transfer Functions, Coherence 

* Time Series, Spectrum Phase, 
and 3-D Surface plots 

* Real-Time Recording and 
Post-Processing modes 


Applications 

* Distortion Analysis 

* Frequency Response Testing 
* Vibration Measurements 

* Acoustic Research 


System Requirements 

* 486 CPU or greater 

* 8 MB RAM minimum 

¢ Win. 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 

* 16 bit sound card 


PHS wien ERR Spectra Plus 


a subsidiary of Sound Technology, Inc. FFT Spectral Analysis System 


Priced from $299 


(U.S. sales only — not for export/resale) 


DOWNLOAD FREE 30 DAY 
TRIAL! 


www.spectraplus.com 


Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer @telebyte.com 


Write in 30 on Reader Service Card. 


~ What you need is a video modulator — basically a video frequency 

converter. This device converts channel 3 (or channel 4) from your satel- 
lite dish into channel 60 (439.250 MHz). The modulator's output and TV 
antenna are then combined in a device called a TV diplexer (RadioShack |6- 
2581), and output to the in-house coax cable. The mixed signals are then 
amplified using a standard line amplifier (RadioShack 15-1 113).The amplifier is 
necessary to make up for loses in the splitters and cable length, so don't skip 
it. Now you can use a single cable to provide service to every set in the 
house. Just like before, you tap into the cable using a splitter. The TV channels 
will all work as before, and the satellite dish can be found on channel 60 (or 
alternate channel choice). 


Video modulators are available from most DSS distributors, including 
Satellite Warehouse (1-800-851-6534; www.dbs-online.com/index.html), 
and Star Link (405-745-9222; www.starlink-dss.com). 


PC-Controlled Cassette Recorder 


. | would like to send files from the parallel printer port of my PC to 
my cassette tape recorder. | used this recorder with an old PC that had 
motor on/off commands (the recorder has a motor on/off input jack), but my 
new PC doesn't have this capability and | can't find what QBasic command to 
use or how to interface the parallel port to my recorder. Do you have a sim- 
ple circuit and its related program commands? 
Jim L. 
New Port Richey, FL 
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- Turning the recorder's motor on and off is simple, exporting files to 

the recorder is another story altogether, Let's start with the motor con- 
trol, which we'll manage using a small relay and two lines of code. Here are 
two examples of controlling a relay from the parallel printer port. 


+5V +5V 


RELAY ON WHEN 


3 1k DO = LOW 
Pin2 10k 
Pin 2 =e onae04 
2N22224 a 
Pin 25 RELAY ON WHEN f 
1N4001 


= es 
us ore Pin 25 f | 


13 1 > 
©000000000000 
[OVpecrecesbeae)®| 
25 14 


PARALLEL PORT 


Po | 2131415] 617] 8] 9 | 18-25) 


OUT &H0378,0 
OUT &H378,255 


ssets DO-D7 low 
ssets DO-D7 high 


The top circuit uses positive logic to activate the relay and the lower cir- 
cuit uses inverted (negative) logic to turn on the motor. Both circuits require 
an external 5-volt power supply that has a common connection to the parallel 
port's ground pins (pins 18 - 25). The 10k resistor limits the base current 
through the transistor, and the Ik resistor is there just in case your printer 
port uses open collector outputs (often called a pull-up resistor). Writing a 
zero (0) to the port's base address (hex 0378) will set all the data lines (DO 
through D7) low, and writing a 255 to the base address will set all the data 
lines high. Depending on which relay configuration you use, this will toggle any 
relay connected to D0-D7 between open and closed. The commands listed 
are for QBasic. 

As for outputting files to the recorder, it can't be done without some 
kind of modem. You see, your files are digital and the tape recorder is audio 
analog. There was a time (when T. Rex roamed the land) when PCs like 
Commodore and RadioShack used audio cassettes to store their software 
applications, but these systems were specifically designed to import and 
export data using PSK (phase-shift keyed) modulation, much like the early 
low-speed modems. Today's files are far too large for practical storage on an 
audio media, especially a cassette. This is why the floppy disk was invented as a 
platform for removable data storage, transport, and archive. 

(Note: For those readers who would like to pull the data lines high individually, 
here's a table of the instruction codes. — T]) 


Data Line Instruction for Logic "1" 
Out 

All LOW OUT &H0378, 0 
DO OUT &H0378, | 
DI OUT &H0378, 2 
D2 OUT &H0378, 3 
D3 OUT &H0378, 4 
D4 OUT &HO0378,5 
DS OUT &H0378, 6 
D6 OUT &H0378, 7 
D7 OUT &H0378, 8 
All HIGH OUT &H0378, 255 


Floppy PIC Interface? 


- | would like a program or a flowchart to use with a |6F874 PIC 
microcontroller to write data to and read data from a 3.5" floppy drive. 
It must follow IBM standards so the data put on the disk from the PIC can 
also be read by a PC and copied onto the PC's hard disk drive. 
‘ Luke Barker 
via Internet 


- Years ago, you could buy a stand-alone chip that would be the front- 

end for the floppy drive and provided the eight-bit data to the CPU. 
Now that everything is integrated, that chip is no longer available. Even if you 
could manage to create the data buffers and timing pulses needed to control a 
floppy drive, the 16F874 isn't fast enough to keep up with the data flow. 
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All About Microwave Ovens 


- For a scavenger hunt in a class, | am assigned to learn why microwave 
Ge ovens don't burn paper. Could you please describe microwaves for me? 
Abby 

via Internet 


A - Because paper doesn't contain moisture. It's the same reason why 
glass and plastic won't melt in a microwave oven. To test this, put an 
empty glass and a glass of water in the nuker and see which gets hotter. That's 
why a microwave oven can cook food and paper doesn't burn: water! 

To illustrate the principle, look at the two turkeys below. The waves of 
the microwave energy are cycling above and below a baseline at a rate of 2.45 
GHz (2450 million times a second). The cycle above the baseline has a positive 
charge and the cycle below the baseline has a negative charge. This aligns the 
water molecules, which are electrically polarized, in a horizontal direction. 
When the waveform is reversed, the water molecules align vertically. 


As the wave oscillates between posi- 
tive and negative, the water molecules 
flip back and forth — much like a mag- 
net. This produces friction, which, in turn, 
generates heat. So, the heat is produced 
inside the food, not outside of it as is the 
case of baking the turkey in a conven- 
tional oven. However, contrary to popu- 
lar belief, the food isn't cooked from the 
inside out. Instead, the outer surfaces are 
heated first, with the heating penetrating 
deeper. The rate of heating depends on 
the density and moisture content of the 
food. 

Want to learn more about 
microwave ovens, including how to repair them? Check out the following web 
sites. (Don't do this at home, kids!) 

www.amasci.com/weird/microexp.htm! 
www.howstuffworks.com/microwave.htm 
www.howstuffworks.com/framed.htm?parent=microwave.htm&url=http://www. 
gallawa.com/microtech/how_work.html 


Radio Recording 


while we are not here — as you would record a TV program with your 
VCR. We know the trick of running the radio's audio through a VCR for pro- 
grammed recording, but that's not what we want. Is there some kind of timing 
device we can buy that would allow us to record on a cassette tape? This is 
important to us and we would appreciate your help. 


Q. | hope you can help me. We would like to record radio programs 


Reta Cooke 
via Internet 


- There are several solutions to this, but the one you want is Reel- 

Talk (678-393-9072; www.reeltalk.com/pg2.htm). Reel-Time is a 
self-contained AM/FM radio with VCR-like program timing. It comes in two 
models: the RT-101, which allows up to four hours of continuous recording on 
each side of a standard C-120 cassette tape (eight hours if you flip it over), 
and the RT-201 which records up to one hour per side. The RT-101 is voice 
quality, and the RT-201 is music quality. Both sell for $139.95. Another possibil- 
ity is the Roberts, RC828 PLL digital world radio cassette with timer. 

Other solutions involve loading the radio sound 
on the PC's hard disk in RealAudio, WAY, or similar 
audio formats. It works by plugging your radio's 
audio output, normally through the earphone jack, 
into the PC's sound card. Load up the software, pro- 
gram your times, and that's it. Here's a short list of 
web sites for this method. 


Cybercorder 2000 
http://skyhawktech.com 


DART Timer Recorder 
/www.programfiles.com/index.asp?ID=808 


VCRadio |.2a 
www.hitsquad.com/smm/programs/ 
VCRadio_win32/ 


Keyboard Shortcuts 


Tired of mousing around in Windows 95/98? Here are three keyboard 
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Cool Web Sites 


The newly assembled Space Station, now with its solar panels 
deployed, is the second brightest object in the sky, only behind the moon 
and the star Sirus. How do you find it in your night sky? 

http://liftoff.msfc.nasa.gov/temp/StationLoc.html 


Images of the Earth as seen from space. Three animations composed 
from real weather satellites. 
http://www.astrovis.com/gallery/qt/luis_b.html 


shortcuts that will save you time and give your wrist a rest. 

If you don't rely on your keypad for data entry, you can launch up to 10 
applications by assigning the numbers to a shortcut. First, make sure the 
NumLock is on.Then highlight the program you want to launch, either from a 
Desktop icon or from the program's listing in the Settings/Taskbar & Start 
Menu/Start Menu Programs/Advanced menu. Click the right mouse button and 
choose Properties. Open the Shortcut tab, and click once in the Shortcut Key 
option. Press the keypad number you wish to assign to the application and 
click OK. The next time you press that keypad number, the application will be 
loaded. 

To minimize all windows and give you instant access to your Desktop, 
press the WinKey (the flag-waving key between Ctrl and Alt) and tap D.To 
restore all windows, repeat WinKey+D. 

Windows Explorer can be displayed by pressing WinKey+D; Find can be 
enabled by pressing WinKey+F. 


MAILBAG 


Hi T}: 

Many months ago, ! wrote you about how to remove the windings from 
used ferrite cores for use in future projects. You suggested to soak them ina 
solvent to dissolve the varnish. | tried everything, including MEK, acetone, 
naphtha, xylene, toluene, and more, all to no avail. | could almost hear them 
giggling at me from the bottom of the stuff. However, | did find two methods 
that do work 

Heat: This is my favorite and the one | use most. Put the cores inside a 
small 35mm metal film can, toss the can into a toaster oven, and heat it to 
around 400° F. Obviously, you need something like leather welders gloves to 
hold them while removing the windings. This method seems to work the best, 
and to my surprise, most of the bobbins made in the last couple of years 
seem to survive the high temperatures unscathed. 

Methy! Chloride: Found in many furniture paint strippers, this chemical 
method works pretty well, too — but with some caveats. The gooey stuff can't 
always get into the inner core.And the caustic paste burns on the skin unless 
you use durable rubber gloves. (Be aware, methyl chloride can dissolve latex 
and Nitrile plastics; | finally settled on an old pair of lineman's high voltage 
rubber gloves.) Be sure to follow the directions and precautions on the can. 

One more point: Even though they look pretty durable, you have to 
treat them as if they were made out of glass — especially when heating. 
Unless the heat is slow and even, the brittle core will crack or shatter like a 
large chunk of glass that's unevenly heated. 

Steve Varmecky 
w3i0D 
CORRECTIONS 

In the Nov, 2000 column, it was printed that the resistance of #12 copper 
wire is 1.59 ohms per foot. Actually, it is 1.59 ohms per 1,000 feet. Similarly 
for stainless steel wire, at 76.98 ohms per 1,000 feet. 


VCR Recording of Radio Programs 

You may not know this, but you can record radio shows using your VCR. 
It's easy and has the advantage that you can record up to eight hours of 
sound per session — far longer than the 60 minutes audio cassettes offer. 

First, start by plugging the radio's audio output into the Audio In (right) 
and Audio Out (left) inputs of the VCR. They are probably located on the 
front, but older VCRs put them on the back. Most commonly, the radio out- 
put is tapped into via the earphone jack, in which case, you'll need a Y- 
adapter, like the RadioShack 42-2475. 

Second, change or set the VCR's input selection from Tuner to Line or | 


Line In. This maybe done via switches under the front dust cover, or by bring- 
| ing up the programming menu, depending on your particular VCR. Check the | 
manual if in doubt. 

Third, turn the TV set on and tune the radio to the station you want to 
record and set the volume level. 

Fourth, set the timer for the hours the program will run. Virtually all 
VCRs let you set a start and stop time. If your VCR provides multiple 
recording sessions (and which don't), program them according to your 
schedule.At this point, you can turn the TV off; it's no longer needed. 

Relax, you're done. 


CEI 


CABLE 
WHOLESALERS 


NEW 
VIEWMASTER 


MINIMUM 10 LOT 


Call for our other 
cable products 


Dealers Wanted 
Call Toll Free 


1-866-814-6703 


Se habla Espanol 
www.ceicable.com 
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PiCmicros & BASIC 


PicBasic Compiler - $99.95 
PicBasic Pro Compiler - $249.95 


Now it's even easier to program 
the fast and powerful Microchip 
PiCmicros. The PicBasic and 
PicBasic Pro Compilers convert 
your English-like BASIC 
programs to files that can be put 
directly into a PiCmicro, True compilers for 
faster, longer programs. BASIC Stamp™ I/II* 
libraries. For mid-range PIC12C67x, 14Cxxx, 
16C55x, 6xx, 7xx, 8x, 87x, 9xx and high-end 
17Cxxx (PicBasic Pro only). 


*BASIC Stamp is a registered trademark of Parallax Inc. 


New! PIC-X1 
Experimenter/ 
Lab Board 
Assembled - $199.95 
Kit with parts - $139.95 
Bare PCB only - $49.95 


EPIC Plus PIC Programmer - $59.95 


MAbaL se Programs PIC12CSxx, 67x, 
Pe RS Le 14Cxxx, 16C505, 55x, 6xx, 
Txx, 8x, 87x and 9xx. 
Optional ZIF adapters for 
n DIP, SOIC, MQFP, PLCC. 
Runs off two 9-volt batts or optional AC adapter. 
Includes programming software and assembler. 


PICProto 
Prototyping Boards 

Get it wired quicker! High-quality 

blank prototyping boards for 

PiCmicros. Holds PiCmicro, 

SV reg, caps, oscillator, DB9-25, 

large proto area, $8.95 - $19.95 


micro ngineering Rahs, One. 


a Box 7532 Colorado Springs CO 80933 oo) 
: (719) 520-5323 (719) 520-1867 fax 
http://www.melabs.com -| 


Write in 32 on Reader Service Card. 


Serial in, graphics out. 
Almost too easy. 


These serial displays take RS-232 at 2400 or 9600 baud 
and produce stunning text and graphics on a supertwist 
LCD screen. See our complete line at www.seetron.com. 
All models are in stock for immediate delivery. 


G12032 Fs 


120x32-pixel LCD 


SGX-1200 $99.00 

Same size as 2x16 text LCD 
Editable font(s) in 4 sizes 
Up to 6 screens in EEPROM 
Easy terminal protocol 


(3.2 x 1.4 in.) 


G12864 
128x64-pixel LCD 
$199.0 BGX-12814 


Large, sharp LCD 

Editable font(s) 

Up to 14 screens in flash 
Separate text, graphics layers 
DB9 connector built in 

AC adapter jack built in 

Easy terminal protocol 


Write in 33 on Reader Service Card. 
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HAM GEAR 


FOR SALE 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


WANTED: ROCKWELL-Collins HF-80 
equipment, 851S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259- 
2011, 805-259-3830 (fax), bfl-jfs@smart 
link.net 


MOHAWK AMATEUR 40-10M RF 
power amplifier Model 7A. $199 delivered. 
Peter 248-669-3604, fax 248-669-3411. 
stratigiccontrol@hotmail.com 


2.4GHz ATV — 8 channel TRANS- 
MITTERS AND RECEIVERS. 35 mW 
output power, | video channel, 2 audio. SMA 
connectors. NTSC/PAL compatible. Includes 
1/4 wave rubber duck antenna. Standard fre- 
quencies are: 2398, 2405, 2412, 2416, 2420, 
2428, 2435, 2442 MHz. Custom frequencies 
are available. See ad in this section for power 
amplifier. $79/each for transmitter. 
$79/each for receiver. EZATV. Visit 
our web-site for dealers or order on-line at 
www.A4aty.com 


TXRX Q9OOMHz duplexers 890- 
960MHz 600 watt duplexers, $110/ea or 
$99/ea (2 or more). These are new units 


with circulator & load. www.amtronix.com 
Ph. 716-763-9104. 


2.4GHz POWER amplifier with power 
supply. 10-40 mW input, | (one) watt output 
with in-line SMA connectors and built-in 
heat sink. Approx. 2” x 2” x 5/8” size. 
Frequency range 2.3GHz-2.5GHz. 
$189/each. Compatible with all ATV prod- 
uct lines. See our website for more info on 
accessories and transmitter and receiver 
modules. EzATV. Visit our web-site for deal- 
ers or order on-line at www.4atv.com 


Doppler Direction Finder 


Track down jammers and hidden transmitters with ease! This is the 
famous WA2EBY DF'er featured in April 99 QST. Shows direct bearing to 


transmitter on compass style LED display, easy to hook up to any FM receiver. The 
transmitter - the object of your DF'ing - need not be FM, it can be AM, FM or CW. 
Easily connects to receiver's speaker jack and antenna, unit runs on 12 VDC. We 


even include 4 handy 


home-brew "mag mount" antennas and cable for quick set 


up and operation! Whips can be cut and optimized for any frequency from 130- 
1000 MHz. Track down that jammer, win that fox hunt, zero in on that downed 


Cessna - 


this is an easy to build, reliable kit that compares most favorably to com- 


mercial units costing upwards of $1000.00! This is a neat kit!! 
DDF-1, Doppler Direction Finder Kit 


Wireless RF Data Link Modules 


FF link boards are perfect for any wireless control application; alarms, data 
transmission, electronic monitoring...you name it. Very stable SAW resonator 
transmitter, crystal controlled receiver - no frequency drift! Range up to 600 


feet, license free 433 MHz band. Encoder/decoder units have 12 bit Holtek 
HT-12 series chips allowing multiple units all individually addressable, see 


1 GHz RF Signal Generator 


sb yA arsed pan 
tured RF signal generator! 
Covers 100 KHz to 
999.99999 MHz in 10 Hz 
steps. Tons of features; 
calibrated AM and FM 
modulation, 90 front panel 
memories, built-in RS-232 
interface, +10 to -130 
dBm output and more! 
Fast and easy to use, its 
big bright vacuum florescent display can be read from anywhere on the 
bench and the handy ‘smart-knob’ has great analog feel and is intelli- 
gently enabled when entering or changing parameters in any field - a 
real time saver! All functions can be continuously varied without the 
need for a shift or second function ce short, this is the ged 
you'll want on your bench, you won't find a harder working RF s signal 
generator - and you'll save almost $3,000 over competitive units! 


web site for full details. Super small size - that’s a quarter in the picture! Run 


on 3-12 VDC. Fully wired and tested, ready to go and easy to use! 


RX-433 Data Receiver... 


-» $16.95. TX-433 Data Transmitter...serene 


We call them the ‘Cubes’... Perfect video transmission from a trans- 
mitter you can hide under a quarter and only as thick as a stack of 
four pennies - that’s a nickel in the picture! Transmits color or B&W 
with fantastic quality - almost like a direct wired connection to any 
TV tuned to cable channel 59. Crystal controlled for no frequency 


drift with performance that equals models that cost hundreds more! Basic 20 mW mode! transmits up to 300’ while 
the high power 100 mW unit goes up to 1/4 mile. Their very light weight and size make them ideal for balloon and 
rocket launches, R/C models, robots - you name it! Units run on 9 volts and hook-up to most any CCD camera or 
standard video source. In fact, all of our cameras have been tested to mate perfectly with our Cubes and work great. 


ae assembled - just ae pees we 
0, Basic Video Transmitter 


CCD Video 


Cameras 
Top quality Japanese Class ‘A’ 


CCD array, over 440 line line resolution, not the off-spec 
arrays that are found on many other cameras. Don't be 
fooled by the cheap CMOS single chip cameras which have 
1/2 the resolution, 1/4 the light sensitivity and draw over 
twice the current! The black & white models are also super 
IR (Infra-Red) sensitive. Add our invisible to the eye, IR-1 
illuminator kit to see in the dark! Color camera has Auto 


0 oon the alt Oe ee ven 


one on his do 
Transmitter... 17995 


AM Radio 
Transmitter 


Operates in standard AM broad- 

cast band, Pro version, AM-25, is synthesized for sta- 
ble, no-drift frequency and is setable for high power 
output where requiations allow, typical range of 1-2 
miles. Entry-level AM-1 is tunable, runs FCC maximum 
100 mW, range 1/4 mile, Both accept line-level inputs 
from tape decks, CD players or mike mixers, run on 12 
volts DC. Pro AM-25 includes AC power adapter, 


gain, white balance, Back Light Compensation and DSP! Pineal case and bottom loaded wire antenna. Entry- 


Available with Wide-angle (80*) or super slim Pin-hole style | level Al 
lens. Run on 9 VOC, standard 1 volt p-p video. Use our 

transmitters for wireless transmission to TV set, or add our 
IB-1 Interface board kit for super easy direct wire hook-up to AM-25, Professional AM Transmitter Kit. 
any Video monitor, VCR or TV with A/V input. Fully assem- 


bled, with pre-wired connector. 


-1 has an available matching case and knob 
sel that dresses up the unit. Great sound, easy to build 
can be on the air in an eveni 
. $129.95 


AM-1, Entry level AM Radio Transmitter Kit. - $29.95 
CAM, Matching Case Set for AM-1 


CCDWA-2, B&W CCD Camera, wide-angle lens 


CCDPH-2, B&W CCD Camera, slim fit pin-hole lens. . Prt 95 
CCDCC-1, Color CCD Camera, wide-angle lens . . 


IR-1, IR Illuminator Kit for B&W cameras 
1B-1, Interface Board Kit 


Mini Radio 
Receivers 


Imagine the fun of tuning into aircraft a hundred miles away, the local police/fire department, ham operators, or how 

about Radio Moscow or the BBC in London? Now imagine doing this on a little radio you built yourself - in just an 

evening! These popular little receivers are the nuts for catching all the action on the local ham, aircraft, standard FM 

broadcast radio, shortwave or WWV National Time Standard radio bands. Pick the receiver of a choice, each easy 
Ss 


to build, sensitive receiver has plenty of crystal clear audio to drive any speaker or earphone. 


‘asy one evening 


assembly, run on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarri- 
er output for hook-up to our SCA adapter. The SCA-1 will tune in commercial-free music and other ‘hidden’ special 
services when connected to FM receiver. Add our — matching case and knob set for that smart finished look! 


AR-1, Airband 108-136 MHz Kit 


HFRC-1, WWV 10 MHz (crystal controlied) Kit 


FR-1, FM Broadcast Band 88-108 MHz Kit 
SR-1, Shortwave 4-11 MHz Band Kit 


FR-6, 6 Meter FM Ham Band Kit 
FR-10, 10 Meter FM Ham Band Kit 
FR-146, 2 Meter FM Ham Band Kit 
FR-220, 220 MHz FM Ham Band Kit. 


SCA-1 SCA Subcarrier Adapter kit for FM radio. . “7 Matching Case Set (specify for which kit) . .. 


PIC-Pro Pic Chip Programmer 


Easy to use pr rammer for the PIC16C84, 16F84, 16F83 microcontrollers by Microchip. All software 
- editor, assel run and et as well as free updates available on Ramsey download site! 


This is the pone unit desi 
1998. Connects to your paral 


by Michael Covington and featured in Electronics Now, September 
port and includes the great looking matching case, knob set and AC 


power supply. Start programming those really neat microcontrollers now...order your PICPRO today! 


PIC-1, PICPRO PIC Chip Programmer Kit 


Sorry, no tech info 


For Technical Info, “Order Status 
Call Factory direct: 716-924-4560 
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RAMSEY ELECTRONICS, INC. 
Order Toll-free: 800- 446- 2295 793 Canning Parkway Victor, NY 145644 —_ 


at 800. numbe 


See our complete catalog and order 
on-line with our secure server at: 


WWW. ramseyelectroniCs. COM | tor surace maior use crecit card and specity shipping method. 


Write in 34 on Reader Service Card. 


Super Pro FM 
Stereo 
Transmitter 


Proiessional synthesized FM Stereo station in easy to use, handsome 
cabinet. Most radio stations require a whole equipment rack to hold all 
the features we've packed into the FM-100. Set freq with Up/Down 
buttons, big LED display. Input low pass filter gives great sound (no 
more squeals or swishing from cheap CD inputs!) Limiters for max 
‘punch’ in audio - without over mod, LED meters to easily set audio 
levels, built-in mixer with mike, line level inputs. Churches, drive-ins, 
schools, colleges find the FM-100 the answer to their transmitting 
needs, you will too. Great features, great price! Kit includes cabinet, 
whip antenna, 120 VAC supply. We also offer a high power export 
version of the FM-100 fully assembled with one watt of RF power, for 
miles of program coverage. The export version can only be shipped if 
accompanied by a signed statement that the unit will be exported. 
FM-100, Pro FM posneteserp-ted Kit 

FM- Wi 


FM Stereo Radio 
Transmitters 


No drift, microprocessor synthesized! Great audio 
quality, connect to CD player, tape deck or mike 
mixer and you're on-the-air. Strapable for high or low power! Runs on 
12 VDC or 120 VAC. Kit includes snazzy case, whip antenna, 120 VAC 
power adapter - easy one evening assembly. 
FM-25, Synthesized Stereo Transmitter Kit 
Lower cost alternative to our high performance trans- 
mitters. Great value, easily tunable, fun to build. Manual 
g0es into great detail about antennas, range and FCC 
tules. Handy for sending music thru house and yard, 
ideal for schoo! projects too - you'll be amazed at the 
exceptional audio quality! Runs on 9V battery or 5 to 
15 VDC. Add matching case and whip antenna set for nice ‘pro’ look 


FM-10A, Tunable FM Stereo Transmitter Kit 
CFM, Matching Case and Antenna Set 
FMAC, 12 Volt DC Wall Plug Ada 


RF Power roeeiee 


Add muscle to your signal, boost power up to 1 watt 
over a freq range of 100 KHz to over 1000 MHz! Use 
as a lab amp for signal generators, plus many foreign users employ the 
LPA-1 to boost the power of their FM transmitters, providing radio ser- 
vice through an entire town. Runs on 12 VOC. For a neat finished look, 
add the nice matching case set. Outdoor unit attaches right at the 
antenna for best signal - receiving or transmitting, weatherproof, too! 
LPA-1, Power Booster Amplifier Kit ts 
CLPA, Matching Case Set for LPA-1 Kit 
LPA-1WT, Fully Wired LPA-1 with Case .. 
FMBA-1, Outdoor Mast Mount Version of LPA-1 


FM Station Antennas 


For maximum performance, a good antenna is needed 
Choose our very popular dipole kit or the Comet, a factory 
made 5/8 wave colinear model with 3.4 dB gain. Both 
work great with any FM receiver or transmitter. 


TM-100, FM Antenna Kit 
=o 


FMA-200 ee 

ORDERING INFO; Satisfaction Guaranteed. Examine for 10 days, it 
not pleased, return in original form for refund. Add $6.95 for ship- 
ping, handling and insurance. Orders under $20, add $3.00. NY resi- 
dents add 7% sales tax. Sorry, no COOs. Foreign orders, add 20% 


FOR SALE: TPL COMMUNICATIONS 
VHF AMPS. Model number PA3-1 AE-2. Solid- 
state amplifiers FM mode 136-175MHz. 3 to 
6 watts in 80-120 watt out ...run on I3V 18 


amps. With copy of manual, excellent condi- 
tion, tested, good for 2 meter use $100 ea. 
Call John 
Electronics. 


303-341-2283. A-Comm 


1. 2GHz ATV —8 ciamnel TRANS- 
MITTERS and RECEIVERS. 75mW 
output power, | video channel, 2 audio. SMA 
connectors. NTSC/PAL compatible. Includes 
1/4 wave rubber duck antenna. Standard fre- 
quencies are: 1250, 1255, 1260, 1265, 1270, 
1275, 1280, 1290 MHz. Custom frequencies 
are available. $79/each for transmit- 
ter. $79/each for receiver. EzATV. 
Visit our web-site for dealers or order on- 
line at www-Aaty.com 


SUPER HIGH GAIN [4 dbi flat antenna 
with N or SMA connector tuned for 2.3-2.5 
GHz. Use with 2.4GHz ATV 8 channel trans- 
mitter or receiver. $179/ea. SPECIAL 
PRICE. EzATV. Visit our web-site for dealers 
or order on-line at www-Aatv.com 


HAM GEAR 
WANTED 


CB — SCANNERS 


CBs, ACCESSORIES, SCANNERS, 
ANTENNAS, MICROPHONES, 
COAX. Best prices! Call |-800-821-2769 
for current flyer. We also carry NIMH bat- 
teries and chargers. http://www.thomas- 
distributing.com THOMAS DISTRIB- 
UTING, 128 Eastwood, Paris, IL 
61944. 


cB MODIFICATIONS! Freq- 
uencies, books, kits, high-perfor- 
mance accessories, plans, repairs, 
amplifiers, t0O-meter conver- 
sions. The best since I1976! 
Catalog $3. CBCI, Box I898NV, 
Monterey, CA 93942. 
www.cbcinti.com 


240+ CHANNEL CB/HAM/FRS/COM- 
MERCIAL radios: AM/FM/SSB/CW export/ 
domestic: RCI, TEKK, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mics, antennas, lin- 
ears, meters, mod books, manuals, schemat- 
ics, night scopes, and tons more stuff! 
Catalog $3. MAXTECH, Box 8086, New 
York, NY 10150. 718-547-8244. www.penny 
circus.net 


MUSIC & 
ACCESSORIES 


COMPUTER 
HARDWARE 


SO0OMHz BAREBONE systems from 
$199. 486 computers $49. Brand name 
Pentiums from $199. Motherboards $20, 
color printers $45, |.44/1.2 floppies, speak- 
ers $10. 714-778-0450. 
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he concept of Internet telephony has 
been around for almost as long as 
there's been a World Wide Web, but 
has never taken off in the same way 
that some aspects of the web, like 
ed chatting, streaming video, banking at 
nd other applications have. Even so, sev- 
ion people are currently using 
the web to make at least 
some of their calls, to other 
PC users and to people 
with regular telephones on the 
other end. Want to join them? 
If your answer is “Why 
would | want to make calls on 
my PC?", the reason is Internet 
telephony’s flexibility, low cost, and definite cool- 
ness. Want to call someone on the other side of 
the country for a penny a minute (or free if they 
also have an Internet phone), or call Europe at a 
rate much cheaper than conventional phones? 
Want to add a second (or third, or fourth) phone- 
line for peanuts? An Internet phone will do that. 
Want to avoid getting banged with charges each 


PROGRAMMABLE SOLENOID 


Linear (PPS-2) 


- Low cost motion Rotary (PPS-1) 


control 

+ Wide operating 
voltage (12 - 28) 

+ Onboard 
programming 
and parameter 
storage 

+ Self-contained 
electronics 


$145.00 + $5 sm 


internet 


time you make an outgoing call from your hotel 
room? If your hotel room has a DSL line, use an 
Internet telephone. 


Back in the Dark Ages of 1995 


Those of us who take high- 
speed Internet connections, 


fast processors Yap 
a and other Gear 
switched-on, 
souped-up, Headset 
multimedia PC Phone 


capabilities for 
granted need to 
go back — way back 
— in time to the dark 
ages of 1995, when the net 
was Still a novelty and Windows 
went from a version number to a having a 
year in its name. 
Because — according 
to Sarah Hofstetter, the S- 
Vice President in charge of 


+ Simple connection 
only 3 wires: 
Power, Ground, 
and CMD signal 

+ Long Life: 
Brushless ball 
bearing stepper 

+ Constant current 
Torque/Force 


1m 


HC11 module from $49 


MiceoCore-11" 


® compact 2-inch x 2-inch 68HC11 module from $68 


Adsoi-11" Family 


Telephony 


lO! 


Corporate Communications for Net2Phone, one 
of the leading Internet telephony firms — it was in 
late 1995 when a handful of software providers 
created programs that made it possible to make 
voice calls from one computer to another comput- 
er. "The benefit,” Hofstetter says, “was that you 
could make calls from one computer to another 
for free. 


The downside was that you both 
Net had to be online 
2 at 
Pho 


the same 
time. You needed a multimedia 
PC, which wasn't as widely available at the time 
as it is today.” You both needed to have the same 
kind of software, which translated voice into |P 
(Internet protocol), the language of the web. 

Of course, in 1995, the speed of the 
average Internet connection was more than 
a little poky, with 14.4 and 33.3 kilobyte per 
second modems the norm. And the slower 
the Internet connection, the funkier your call 
sounded. 

The complexity of getting started, and the 
poor sound quality explains why Internet tele- 
phony never really took off, the way flashier, 
sexier web applications have. 

But with the growth of 


high-speed, always on, fat pipe, 
o smokin’ Internet connections 
a | 


ike DSL and cable modem, Internet 

telephony starts to look more and more entic- 
ing, for both home and small business usage. 
Especially because PC to “regular” telephone calls 
are now possible, too. 


68HC1i1 & 68HC12 
Microcontroller Modules! 


Unique design-- just plug them right into your solderless breadboard! - 


MicroStsam 


@ tiny 1-inch x 1.4-inch 


hs 


Famii 


The Picard Programmable Solenoid (PPS) delivers the motion capability of a sophisticated stepper 
motor system with the simplicity of a solenoid. This eliminates the non-linear and erratic banging 
motion of a traditional solenoid. The electronics of the PPS allows the user to program and store the 
desired motion profile using the simple user interface. The innovative PPS gives programmability to 
the motion of a solenoid without the expense of a costly motion control system. 


PICARD INDUSTRIES 
Specializing in Miniature Smart Motors and Sensors 


4960 Quaker Hill Road Email: jcamdep4@iinc.com 
Albion, New York 14411 Phone/Fax:716-589-0358 .picard-industries.com 


Write in 128 on Reader Service Card. 


@ 68HC11 modules with lots of I/O lines from $63 


ee 
www .technologicalarts.com 
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But what equipment do you need? Are there 
prepackaged Internet phones, or do you have to 
cobble together a rig from scratch? What's the 
minimum speed Internet connection you need so 
your call won't sound as if it’s connected to rusty 
tin cans and a greasy worn-out string? And what 
are some other methods of mating the Internet 
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and the telephone? 


Getting Started 
With Internet Telephony 


For most home or small business 
users, the easiest way to access 
Internet telephony is to start with a PC 
plugged into the Internet via a dial-up 
line, or ideally, a high-speed connection 
like cable modem or DSL. Net2Phone 
recommends a modem with a mini- 
mum of 28.8 kbps, and even that is 
pushing things. Hofstetter says, 
“Anything high-speed, like Broadband 
or T-1 would work great. Cable modem 
would be fantastic, DSL's great. But on 
a more common 56k connection, your 
Internet calls will be experiencing about a third 

of a second delay. But we do it all the time, 
and most of our users are using dial-up connec- 
tions.” 

Plugged into the net should be a computer 
with a reasonably fast processor (anything under 
300 MHz might be too slow), a decent amount 
of RAM (64 MB is really the bare minimum for 
this stuff), a soundcard, speakers, and Windows 


vw) go a - y y ~~ i> | 
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100-year, voice only, analog slumber. One such trend is WAP. No, WAP isn’t some S&M tech- 
nique. It stands for wireless access protocol. And, while up to now, we've talked about adding 
voice to the computer's normal data transmission lines, WAP adds Internet data to established 


wireless voice transmissions. 


| i nternet Telephony is not the only new trend to come along to snap telephones out of their 


Tom Jenkins says, “WAP will dramatically increase the amount of Internet telephony, A lot of 
people believe (I’m one of them) that wireless cellular solutions are going to be huge for the 
Internet telephony business. It just makes too much sense if I’m already on the digital (voice) net- 
work to combine it with a data network, and allow me to get the person’s number and their last 
email download and their contact information. And to do all of these speech to text and text to 
speech things that allow me to stay on the cell phone longer, and do all of these other things.” 

WAP is already a phenomenon in Europe, but it’s not yet as dominant in the US. Don Van 
Doren is the President of Vanguard Communications Corporation (www.vanguard.net) which con- 


sults with numerous Fortune 500 businesses on call center and web commerce issues. He says that 


one reason why it was easier for WAP to take off in Europe is that Europe's infrastructure has 
more top-down control by their governments. In contrast, “The US is a real mess, because of all 
the different technologies we're deploying here. Part of the problem is that we've got to deploy 
multiple parallel services, to figure out whether or not we're doing GSM or CTMA or GTMA or all 
of these other various protocols that are out there. And that's just nonsense.” 

However, there are some firms that are betting that any technological challenges will be over- 
come, and the mobile Internet will change society — and commerce — as much as its hard-wired 


version did. 


M-Commerce 
One such company is Snaz, founded in March 1999 as. a web and wireless commerce solution 
firm. Snaz provides its retail partners with the software needed to conduct business over the 
Internet, as well as via cell phones, PDAs, and other wireless devices. Snaz has agreements with 
several potent names in both American Internet and “bricks and sticks” retailing, and is also work- 


ing to add European merchants to its roster. 


For the consumer, Snaz promises a single shopping cart to use to shop at a variety of web 
sites, a nice feature to have with e-commerce, but a huge benefit for m-commerce (mobile com- 
merce), “When you were ready to buy,” Vikram Chachra, Snaz’s CEO says, "we would actually 
enable you to buy from multiple merchants, all with a single checkout experience.” And although 


m-commerce clearly has more of a need than e-commerce for the single shopping cart approach, it 


remains to be seen how many people will use their cellphones and PDAs to shop online. 


Cable Telephony 


Another new twist on plain old telephone service is cable telephony. Don’t be surprised to see 


statement stuffers for telephone service in your local cable company's monthly bill, a result of mid- 


1990s deregulation by the FCC. Cable modem manufacturers have created boxes that can split off 
telephone signals to send them to a home’s telephone network. And these are rolling out in more 
and more areas by a variety of cable companies, such as Cox Cable in San Diego, CA, and Time 


Warner Communications in Rochester, NY. 


Will cable telephony show up at your home? In some areas, issues like local regulations and 
competition may slow or prevent it. However, cable telephony Is clearly a growing trend, as cable 
companies begin to offer telephone service, and phone companies (like AT&T) begin to buy cable 


providers. 
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95 or higher. 

Assuming your PC meets those basic require- 
ments (and most off-the-shelf PCs bought in the 
last couple of years do), at this point you have 
some choices to make. If your PC has speakers 
and a microphone, or if you've got a multimedia 
headset, with earphones and a mike, either of 
these schemes can be used to make calls. And, if 
this approach sounds appealing, appropriate soft- 
ware can be downloaded from Net2Phone, 
iConnect, BuzMe, or any one of numerous 
Internet telephony providers. They can be found 
on most Internet search engines under “Internet 
telephony." 


Turnkey Telephony 


Don’t want to create an Internet phone from 
scratch? Use a prepackaged, turnkey approach 
instead. Net2Phone has a couple of Internet 
phones that simply need to be plugged into your 
computer, available at many computer stores 
under their Yap Gear brandname. 

One of the units is a telephone handset style 
phone, the other is a headset. The handset phone 
plugs into a computer's USB port, and is styled 
with a sort of a Populuxe 1950s retro look, mak- 
ing it appear both futuristic, and vaguely dated, 
as if it were designed by Raymond Loewy in part- 
nership with George Jetson. The 
headset phone, manufactured by 
Plantronics, plugs into a PC's 
soundcard, and looks like a 
slightly more substantial version 
of a typical multimedia PC 
headphone/microphone. The 
headset phone will replace a 
computer's external speakers, 
unless a 
y-cable and a 
pair of 
speakers 
with an 
on/off 
button are 
also used. 

Both flavors of Yap phones come 
with Net2Phone software, and their pro- 
prietary calling card with $10.00 worth of prepaid 
calls on it. With free phone calls to other comput- 
ers, and calls to “real” telephones at one cent a 
minute within the US, those $10.00 can go a 
long way. Additional funds can be added to an 
account via Net2phone’s online interface, using 
credit card or check. 

The Net2phone software also allows your PC 
to send faxes via the Internet, which is free within 
the US. While the fax interface is clumsier than 
the more expensive (and dedicated to the task) 
WinFax, the faxes arrive looking equally crisp and 
clear. For those PC owners who lack telephone 
modems (which are becoming more and more 
common in these days of high-speed Internet con- 
nections), the Yap Fax capability could be wel 
come indeed. 


Yap 
Gear Handset 
Phone 


How Does it Compare 
With a ‘Real’ Phone? 


Okay, so you've got the hardware (of some 
sort) plugged into your PC. And you've got the 
software installed. What can you expect? 

One thing you can expect are occasional 
microscopic, but noticeable delays when talking. 
Tom Jenkins, a director of TeleChoice, a telecom- 
munications consulting firm, says, “Your PC was- 
n't designed for this, so there is some churning, 
some processing and some compression, and all 
these other things it has to do. So, if you're run- 
ning the Internet at the same time, and you're 


sending and receiving email, and doing all these 
other things that’s making it process, the quality 
can be degraded.” 

Which means that the degree of quality you 
receive can vary widely. Jenkins says “It varies 
widely because of the PC that you have, and how 
many applications you have running at that point 
in time. 

"And it certainly varies widely,” Jenkins con 
tinues, “because as the Internet becomes more 
congested, let's say during peak business hours, 
the delay, the latency, the lost packets are going 
to go up, which means your quality is going to go 
down. If the Internet happens to be performing 
well at that instant in time, it might be as good 
as any telephone call.” 

Currently, most Internet phones can call out 
to both Internet and regular phones. But most 
will not allow incoming. calls from a conventional 
telephone. This is yet another software limitation 
which, if overcome, could really speed the accep- 
tance of Internet telephony. 

Jenkins says that most companies are work- 
ing on solving this shortcoming, and some com 
panies may, in fact, offer this service by the time 
you're reading this article. But why does the prob- 
lem exist in the first place? Jenkins says, “It's diffi- 
cult for the terminating gateway, the terminating 
Internet phone, to know whether or not that user 
is on, and to translate from a phone number to 
an IP address, which is what they would have to 
do." 

But the low cost may very well outweigh any 
reduction in quality and lack of dial-in capabilities. 
It suddenly becomes a lot cheaper to call those ‘ ‘ 
relatives an the other side-of the country — or the Carotyny 
planet. Or to call for a pizza delivery when you've » Ente: aPhone Number and pie 
only got one phone line, and you're using it to 
surf the net. Or to call similarly techno savvy 
friends on their Internet phones for free. Or to 
add a second phone line for a small business 
without having installation or monthly fees, 
beyond the actual usage charges. 


Alexander Graham Bell must be smiling some- 
where about what the Internet has done to his Save $400 on 
invention. All of a sudden, the entire planet is a H H H 
local — or free — phone call away. Next to him American Airlines Fl ights! 
(hey, it’s my fantasy, so why not?), is probably 
Marshall McLuhan who would also, no doubt 
enjoy knowing that Internet telephony is making 


the prospect of his mid-1960s vision of “The 
Global Village” one step closer. NV 
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Nuts & Vols Book Store 


Now you can order on-line! Check out our new store at www.nutsvolts.com 


BOOKS PUBLISHED BY MCGRAW HILL 


AUTHOR/TITLE i REG PRICE SUB PRICE 
Axelson, JL — Making Printed Circuit Boards $22.95 $20.65, 


Brown, RM & Lawrence — How to Read Electronic 


Circuit Diagrams $19.95 $17.95 
Carr, J — Practical Antenna Handbook $49.95 $44.95 
Carr, J— Secrets of RF Circuit Design” $29.95 $26.95 
Davidson, HL — Build Your Own Test Equipment $22.95 $20.65 
Davidson, HL — Radio Receiver oe ect = You Can Build $21.95 $19.75 
Davidson, HL — Troubleshooting airing Consumer 
Electronics Wit oA 6 Se ematic $24.95 $22.45 

Edwards, S$ — Ls rogramming and Customizing the ’ ; a 
Augal £ BASIC Stam Sc $34.95 $31.45 
eee Gibilisco, S — Amateur Radio Encyclopedia $29.95 $26.95 
William Sheets \ Gibilisco, S — Handbook of Radio and Wireless aerondy $44.95 $40.45 


Gibilisco, $ — TAB Encyclopedia of Electronics for 
Technicians and Hobbyists of Bec cover) 


Encyclopedia of : 

Gibilisco, S — The Mlustrated Dictionar Electronics $39.95 $35.95 
FCTRONIC ‘ Goodman, R — How Electronic Things Work ... and What 

5 @ to Do When they Don’t $24.95 $22.45 
iin=—- ' Graff, R — Encyclopedia of Electronic Circuits $39.95 $35.95 
——y Horn, DT — Basic cares Theor $26.95 $24.25 
Horn, DT — Ready-to-Build felephone Enhancements $17.95 $16.15 
Lenk, J — Circuit froub leshooting Handbook $39.95 $35.95 
McComb, G — The Robot Builder’s Bonanza $18.95 $17.05 


redko, M — Handbook of Microcontrollers $54.95 $49.45 
redako, — Programming an ustomizing the Pl 
Microcontroller $39.95 $35.95 
Predko, M — Programming and Customizing the 8051 
Microcontroller $39.95 $35.95 
Scherz, Paul — Practical Electronics for Inventors $39.95 $35.95 
Sinclair, J — How Radio Signals Work : ‘ 
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complete shipping address (no P.O. Boxes, please). Shipping & handling $4.50. CA residents add 
7.75% sales tax. Or, call our toll-free order-only line at 1-800-783-4624 and use your MasterCard or 
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INTRODUCTION 


Last month, we talked about the LP! 20 gener- 
al-purpose programmer. This month, we'll discuss a 
specific programming-module that allows the 
LP120 to program PIC microcontrollers. 

The PM-16C programming-module is designed for 
the mid-range PIC microcontrollers; these parts 
have 14-bit program memory and eight-bit data 
registers. Their part numbers all begin with 
PICI6C, such as PIC16C620 or PIC!16C73.The 
mid-range parts are all programmed via a serial 


method, 


PIC SERIAL 
PROGRAMMING 


The serial programming specifi- 
cation is detailed in Microchip 
Technology's document DS30228. 
This document can be downloaded 
from the Microchip web site 
(http://www.microchip.com/). 

Serial programming only 
requires five connections to the PIC 
being programmed. Two of these 
connections are obviously ground 
(Vss) and the supply voltage (Vdd). 
PICs are programmed with Vdd = 
five volts, however, to be fully com- 
pliant with the Microchip specifica- 
tion, the PIC must be verified at Vdd 
(min) and Vdd (max). Since the min 
and max supply voltages vary with 


rae 
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the PIC model and 
clock option, 
Microchip recom- 
mends the verifica- 
tion voltages be user- 
selectable. 

The third con- 
nection is the 
MCLR/Vpp pin of the 
microcontroller, During normal 
operation this is the Master CLeaR, 
or reset pin. To put the PIC in the 
program-mode, MCLR/Vpp must be 
raised from Vss to Vpp (13V) while 
RB6 and RB7 are held low. Vpp not 
only puts the PIC in the program- 
mode, but also supplies the voltage 
necessary to program the internal 
EPROM memory. The PIC’s program- 

counter is set to 

0000h upon entering 
the program-mode. 
The fourth con- 
nection is the clock 
input (RB6). The pro- 
} grammer controls the 
clock signal and 
hence the rate of 
data transfer. Data 
transfer is synchro- 
nous, because it only 
occurs on clock signal 
| edges, but aperiodic, 
because there is no 
specific clock rate. 
Command and data 
bits are latched into 


~ 


Increment Address 
Begin Programming 
End Programming 


COMMAND, 6 bits 
Load Configuration Word 
Load Program Memory Data 02h 


| 


Read Program Memory Data 04h 


the PIC on the falling edge of the 
clock signal. The programmer reads 
data from the PIC on the falling edge 
of the clock signal. 

The final connection is the data 
line (RB7). Commands are sent as 
six bits optionally followed by 16 
bits of data as shown in Table |. 
Since the mid-range PICs use 14-bit 
instructions, words are sent with 
leading and following zeros to fill out 
the |6 bit data field. 

To program a particular loca- 
tion in the PIC’s program memory, 
the programmer must know the 
current value of the PIC’s program- 
counter. This is done by tracking the 
number of Increment Address com- 
mands (06h) sent since the PIC was 
placed in program-mode. Let's 
assume the PIC was just placed in 
program-mode so the program- 
counter is 0000h. 

To program the instruction 
word at this address, the program- 
mer must first send a Load Program 


_ Memory Data command (02h) fol- 


lowed by the appropriate instruction 


DATA, 16 bits 
00h Configuration Word 
Instruction Word 
Instruction Word 
06h none 
08h none 
OEh none 
Table | 


by Brian Beard 


- 
- 
- 
- 
- 
- 
- 
- 
. 


word. Next, the programmer sends 
the Begin Programming command 


_ (08h) followed, 100 microseconds 


later, by the End Programming com- 


| mand (OEh). 


This sequence will load an 


| instruction word into the PIC, then 


burn it into the program memory at 


| the current program counter address 


with a 100 microsecond Vpp pulse. 


| Finally, the PIC’s program-counter is 
| advanced to 000/h by sending an 


Increment Address command (06h). 


- HARDWARE 


The PM-16C programming-mod- 
ule is the hardware interface 
between the LP120 and the PIC chip 
being programmed. Since all the mid- 
range PICs are programmed via the 
serial method, the electrical interface 
is common to all. This means the cir- 
cuitry of the PM-16C can program 
any mid-range PIC. However, the 
physical interface isn’t as simple. One 
simple DIP socket can’t handle the 
variety of available device packages 
— we'll talk more about this later. 


Theory of operation 

Two requirements, specified by 
Microchip Technologies, drive the 
design of this interface. 

First, the rise- and fall-times of 
Vpp must be less than eight 
microseconds. Since the Vpp switch- 
ing power supply on the LP!20 has 
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rise- and fall-times on the order of 
milliseconds, Vpp can’t be connected 
directly to the MCLR/Vpp pin of the 
PIC. Instead, Vpp is applied to the 
PIC via the gating circuitry shown at 
the bottom of Figure 1.When PIA2 
— the Vpp_gate signal — is low, QI 
is off and the output of U2D is low; 
this pulls the MCLR/Vpp pin low 
through R10.When PIA2 is high, the 
high-voltage open-collector output of 
U2D is floating and QI is on; this 
passes Vpp to the PIC. 

Second, programmed PICs must 
be verified at Vdd (max) and Vdd 
(min) for full compliance with 
Microchip's programming specifica- 
tions. As shown in Table 2, the voltage 
requirements for logic levels at the 
PIC — which vary directly with Vdd 
— are not compatible with the 5V 
TTL logic levels used by the LP120. 

Therefore, bidirectional logic 
level translation is required between 
standard TTL logic levels and the PIC 
logic levels. VPS (V_programming 
_socket) provides the variable Vdd 
for the PIC while PMVCC (+5V) 


Figure 2 


74LS04 14 
7406 14 


powers U] and U2. Translation from 
TTL logic to PIC logic levels is simply 
done by using open-collector out- 
puts with pull-up resistors to VPS. 
U2F translates the Clock signal and 
U2E translates Data going from the 
LP120 to the PIC. 

Data going from the PIC to the 
LP120 is translated from PIC logic 
levels to TTL logic by D2, D3, and 
Q2.While the serial data pin on the 
PIC is bidirectional, the LP|20 uses 
separate data_in (P1B0) and 
data_out (P1A0) lines. When the PIC 
is sending data, the LP!20 sets PIAO 
high so the output of U2E floats; this 
allows the PIC to control the com- 
mon data node. 


Programming sockets 

The mid-range PICs are available 
in a variety of sizes: 18-,28-, and 40- 
pin DIPs. The schematic in Figure 2 
shows two sockets that can accom- 
modate all three DIP sizes. Eighteen 
pin DIPs are programmed in the |8- 
pin socket (U4), while 28- and 40-pin 
DIPs are both programmed in the 


48 January 2001/Nuts & Volts Magazine 


[CLOCK > 


(AMCLR > 


Figure I 


40-pin socket (U3), Twenty-eight pin 
PICs are inserted such that pin | of 
the chip is in pin | of the 40-pin 
socket. Programming sockets should 
always be of the Zero-Insertion- 
Force (ZIF) or burn-in type. 

Also shown in Figure 2 is a red 
LED powered by PMVCC. This LED 
is used to indicate that power is 
applied to the PM-16C. PIC chips 
may be inserted or removed from 
their programming socket only when 
this LED is off. 

In addition to DIPS, some of the 
mid-range PICs are available in other 
package types, such as SOIC, OFP, 
and PLCC. The first thing you need 
to program a PIC in one of these 
packages is a compatible socket. 
Next, the five required serial pro- 
gramming lines need to be connect- 
ed to the correct pins on the socket. 

The easiest way to do this is to 
connect the socket to header (J2) 
shown in Figure 3. This can be done 
by soldering wires to the pins on the 
bottom of the socket then running 
the wires to a header that connects 


to J2 on the PM-16C. Figure 4 shows 
an example of how a PLCC socket 
might be connected. 


Construction 

The programming-module may 
be constructed on any prototype 
board compatible with the LP! 20 
programming connector, J! in Figure 
|. Jl is a 44-contact edge connector 
(22 x 2) on 0.156 inch spacing. The 
PM-I6C shown in the picture was 
built using wire-wrap on a prototype 
board ordered from the RadioShack 
catalog (RSU10524486; $3.79). 

Note that odd numbered con- 
tacts are on the component side, 
while even numbered contacts are 
on the wire-wrap side.A printed 
circuit board is being designed and 
will be available for those who don't 
want to “roll their own.” 

One caution on purchasing the 
40-pin ZIF socket for your PM-16C. 
Some 28-pin PICs are available as 
skinny DIPs. On skinny DIPs, the 
rows of pins are 0.3 inches apart 
rather than the 0.6 inch spacing nor- 
mally found on 28-pin DIPs. Forty pin 
ZIF sockets made by Aries can hold 
skinny or normal parts; those made 
by 3M can only hold normal parts. 


SOFTWARE 


Device driver programs 

Putting the configuration data 
for all the current mid-range PICs 
into one device driver is possible, 
but Microchip keeps announcing 
new models, and it wouldn't be long 
before the device driver was larger 
than the available memory. 
Therefore, the PICs were split 
among three device drivers based on 
their part number, See Table 3. 

The device drivers were written 
in 6801/3 assembly language and 
assembled with the freeware cross- 
assembler mentioned in last month’s 
article. The starting point for all 
LP120 device drivers is the Device 
Driver Header file shown in the 
sidebar, This file contains comments 
providing information on the LP!20 
memory map, port usage, and 
reserved memory. The equates pro- 
vide standardized names for the 
6803 ports and register, the PIAs, 
and the Toolbox routines. 

The device driver program is 
transferred from the host to the 
LP120 using the [U]pload option in 
the LP120 main menu.As with all 
LP120 uploads, this is an ASCII file 
transfer. The device driver should 
execute automatically following its 
upload. However, if the display 
returns to the LP!20 main menu, 
select the [J]ump option, 


Driver option menu 

The PIC device driver will dis- 
play an option menu similar to the 
one shown below. 


PICI6C6XX MENU 
Current processor = PICI6C61 
[!] Change processor type 

[2] Change Vdd(min) 


[3] Change Vdd(max) 
[B]lank/erased check 
[U]pload HEX file to RAM 
[ID locations data 

[W] Configuration word 
[E]dit/display RAM buffer 
[P]rogram part from RAM 
[Verify part with RAM 
[C]Jompute RAM checksum 
[RJead part into RAM 
[D]ownload RAM 

[Q]uit to LP120 menu 

? 


The LP120 will then loop wait- 
ing for an input. Options are selected 
by typing the character in brackets. 
Invalid inputs cause the menu screen 
to be redisplayed. All inputs are case 
sensitive. 


[!] Change processor type 

When the PIC driver program 
begins, it will automatically branch to 
this option. Choose the desired 
processor by completing the part 
number at the prompt. Incorrect 


CHIP PIN NAMES 


entries will cause the prompt to be 
displayed again. After a valid entry, 
the driver menu will be displayed 
with the selected processor shown 
as the “current processor.” The cur- 
rent processor may be changed at 
any time. 


[2] Change Vdd (min) and 
[3] Change Vdd (max) 

These options allow the opera- 
tor to change the minimum and 


* FILE HEADER FOR LP120 DRIVER PROGRAMS 

* COPYRIGHT 1990-1999 BY LUCID TECHNOLOGIES 

* WRITTEN BY BRIAN BEARD, OWNER AND PRESIDENT 
* ALL RIGHTS RESERVED 


*6801/6803/6303R MPUs MAY ALL BE USED IN MODE 2. 

*PORTS 3 AND 4 COMPRISE A MULTIPLEXED ADDRESS AND DATA BUS. 
*CRYSTAL = 3.6864 MHZ, E = 921600 HZ, 1.085 uSEC PER CYCLE. 
*EXECUTABLE PROGRAMS MUST LOAD TO RAM BETWEEN $0020 AND THE 
* THE LP120 RESERVED RAM (RESRAM). IF OTHER THAN $0100, THE 

* START ADDRESS MUST BE CONTAINED IN THE S9 RECORD. THIS MAY 

¥ » REQUIRE EDITTING THE OUTPUT OF THE ASSEMBLER. 


“MEMORY ee (MODE 2) 
* $0000- MPU REGISTERS 
sy $0020.3007F EXTERNAL RAM, 62256 
* $0080-$00FF INTERNAL RAM, 6803/6303R 
* $0100-$7FFF EXTERNAL RAM, 62256 
* $8000-$9FFF XTERNAL RAM, 6264 
* $A000-$A3FF UNUSED 
. 5 SA400-SATEF PIA ZERO 
SABFF PIA ONE 
a * SACOO $BFFF UNUSED - 
: $C000-$FFFF EXTERNAL EPROM, 27128 


*MPU PORT AND I/O USAGE 
*PORT | 


*P1O MAX522 CHIP SELECT,ACTIVE LOW OUTPUT PULLUP 
*PIl MAX522 SERIAL CLOCK OUTPUT PULLUP 
*PI2 MAX522 SERIAL DATA OUTPUT PULLUP 
* P13) PMVcc SWITCH,ACTIVE LOW OUTPUT PULLUP 
*PI4 PMVfw SWITCH,ACTIVE LOW OUTPUT PULLUP 
*PIS UNUSED PULLUP 
*PI6 UNUSED PULLUP 
PI7 UNUSED PULLUP 
*PORT 2 

*P20 MODE SEL INPUT PULLUP 
*P21 MODE SEL INPUT PULLUP 
* P22 MODE SEL/EXTERNAL BAUD CLOCK INPUT 

* P23. SCI RX DATA INPUT 

; P24 SCITX DATA OUTPUT 

*INTERRUPTS 

*NMI UNUSED INPUT PULLUP 
* = RQ PIA-O INPUT PULLUP 
“MPU EQUATES 

PIDDR EQU $00 *PORT | DATA DIRECTION REGISTER 
P2DDR EQU $01 *PORT 2 DATA DIRECTION REGISTER 
PIDAT EQU $02 *PORT | DATA REGISTER 

P2DAT EQU $03 *PORT 2 DATA REGISTER 

TCSR EQU $08 *TIMER CONTROL AND STATUS REGISTER 
CNTR EQU $09 *2-BYTE COUNTER VALUE, $09=MSB 
OUTCRI EQU $0B *2-BYTE OUTPUT COMPARE REGISTER 
INCAP EQU $0D 2-BYTE INPUT CAPTURE REGISTER 
RMCR EQU $10 *RATE AND MODE CONTROL REGISTER 
TRCSR EQU $11 *TX/RX CONTROL AND STATUS REGISTER 
RXDAT EQU $12 *RECEIVE DATA REGISTER 

TXDAT EQU $13 *TRANSMIT DATA REGISTER 


*PIA (6821) ADDRESS EQUATES 
* A-SIDE PORTS HAVE INTERNAL PULLUP RESISTORS. 


POA EQU $A400 *PIA-O0 DDR OR DATA FOR A-SIDE 
POACR EQU $A401 *PIA-0O CONTROL REGISTER FOR A-SIDE 
POB EQU $A402 

POBCR EQU $A403 


maximum supply voltages used to 
verify the current part. When a part 
is selected via option |,Vdd (min) 
and Vdd (max) are set to the default 
values of 3.00 and 5.49 volts, respec- 
tively. The usable Vdd (min) and Vdd 
(max) vary not only with the type of 
part, but also with the type of oscil- 


| 


application. 


[B]lank/erased check 

This option will read the pro- 
gram and configuration memory 
from the part in the programming 
socket. If any word differs from the 
erased value (3FFFh), an error will be 


lator selected and frequency of oper- | reported. 
ation. Therefore, verification should 
be done over the supply voltage [U]pload HEX file to RAM 
range determined by the specific This option will upload an Intel 
PIA EQU $A800 
PIACR EQU $A801 
PIB EQU $A802 
Pl BCR EQU $A803 
*MISC. EQUATES 
TRUE EQU $FF 
FALSE EQU $00 
*ASCIl EQUATES 
BELL EQU $07 *BEEP 
BS EQU $08 *BACK SPACE 
LF EQU $0A *LINE FEED 
CR EQU $0D *CARRIAGE RETURN 
ESC EQU $1B *ESCAPE 
SPACE EQU $20 *SPACE CHARACTER 
*TOOLBOX EQUATES 
RES EQU $C000 *“JMP HERE TO TERMINATE DRIVER 
DLY_B EQU $FF6C “SR 
GETVPP EQU $FF70 "YSR 
GETVPS EQU $FF74 SR 
DWNMOT EQU = $FF78. «Ss YSR 
DWNHEX EQU $FF7C "SR 
RX4HEX EQU $FF80 YSR 
RX3HEX EQU $FF84 "YSR 
RX2HEX EQU $FF88 YSR 
RXIHEX EQU $FF8C *YSR 
TX2ASC EQU  $FF90 SR 
TX4ASC = EQU $FF94 SR 
EXITMM EQU $FF98 *JMP HERE FOR LPI20 MAIN MENU 
BINBCD EQU $FFIC YSR 
UPMOT  EQU $FFAO "JSR 
ADRMOT EQU $FFA4 SR 
UPHEX EQU $FFA8 SR 
ADRHEX EQU $FFAC SR 
VPPSET EQU $FFBO “SR 
vPP_NC EQU  $FFB4 SR 
VPSSET EQU  $FFB8 {SR 
VPS_NC EQU $FFBC SR 
PWROFF EQU $FFCO SR 
PIAOFF EQU  $FFC4 SR 
PIADAT EQU $FFC8 YSR 
PIADDR EQU $FFCC SR 
ASCHEX EQU $FFDO SR 
HEXASC EQU $FFD4 SR 
MSGOUT EQU $FFD8 "SR 
SCITX EQU $FFDC YSR 
SCIRX EQU  $FFEO SR 
RXECHO EQU SFFE4 SR 
RXWAIT EQU SFFES “JSR 
DLYA  EQU  $FFEC — *{SR -APPROX (50 uSEC)*X 
*RESTRICTED AREA 
RESRAM ss E $9C00 *START OF LP120 RESERVED RAM, 
ORG RESRAM * FOR SYSTEM VARIABLES, STACK, ETC. 
RMB $O3FF * $9C00-$9FFF = IK 
teases sassasasaasa=s== VARIABLE STORAGE SHseeaessecssssaessses 
ORG $0020 
* 
*eessssssassasssassa=== EXECUTABLE CODE =s===s==s=sS=SsSsss=a=== 
ORG $0100 
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The RF Connection 

213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 


http://www.therfc.com/ 


Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 $5.00 
UG-21D/U N Male for RG-213/214........ $3.25 


N Connectors for 9913/Flexi4XL/9096 


UG-21B/9913.... $6.00 Pins Only . 
UG-21D/9913.....$4.00 Extra Gasket... . 


Amphenol 83-1SP-1050 PL-259 ; 
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00 
UG-175/U Reducer RG-58/58A .25 or 5/$1.00 
Silver Teflon PL-259/Gold Pin 


MIL-Spec Coax Available (Teflon, PVC IIA) 


New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond III Jacket 

ab stiabar tdci cictesessseesssesee BOM OF $76.00/1 008 


Also New: 9092, RG8X with Type Ii Jacket 
Intro Price........ $23.00/100ft 


Call for Specials of the Month 


Full Line of Audio Connectors for Icom, 
Kenwood, and Yaesu 


8 Pin Mike Female 

8 Pin Mike Male Panel 
13 Pin DIN for Kenwood 
8 Pin DIN for Icom 


Prices Do Not Include Shipping 


Orders 800/783-2666 
Info 301/840-5477 
FAX 301/869-3680 


Write in 79 on Reader Service Card. 


Hex Format file (*.HEX). Microchip 
often refers to this as the eight-bit 
merged (INHX8M) format and is 
the default output for MPLINK and 
MPASM. Each line in this file is called 
a record. Uploads are done with the 
ASCIl file transfer facility of your 
communications program. 

The driver sets the entire RAM 
buffer to the erased state at initial- 
ization, but not prior to an upload. 
The upload will overwrite data 
already in RAM.As each record is 
received, it is checked for accuracy 
and stored at the appropriate loca- 
tion in the buffer. When a valid ter- 
mination record is found, the trans- 
fer is complete. 

An error of any sort during the 
upload process terminates the 
upload.All records received before 
the error was encountered are 
stored in the buffer. Displaying the 
contents of the buffer can show you 
where the error occurred. 

Following a successful upload, a 
warning message will be displayed if 
configuration word information was 
not present in the hex file. The ID 
locations in the buffer will be written 
as 3F8X, where X is the least signifi- 


Figure 4 


cant nibble specified in the hex file; 
this is the pattern recommended by 
Microchip. 


[1]D locations data 

This option will display the hex 
characters. comprising the four least 
significant bits of the four ID loca- 
tions mapped from 2000 to 2003. 
Microchip recommends that only the 
four least significant bits in each loca- 
tion be used. 


[W] Configuration word 

The configuration word option 
will bring up the submenu shown 
below. The current state of the 
configuration word (location 2007) 
is reflected in this submenu. Details 
of these options are explained 
below. 


[O]scillator 00:LP 
[W]atchdog timer ON 
[P]ower up timer ON 
[B]rown out detect ON 
[R]eset voltage 4.5V 
[C]ode protect OFF 
[Q]uit 


[Oscillator] This option will 
change the state of the oscillator bits 
to the next of the four possible 
states. The value of the two oscillator 
bits and the corresponding oscillator 
type are both shown. 


[Watchdog timer] This option will 
toggle the state of the watchdog 
timer bit. 


[Power up timer] This option will 
toggle the state of the power up 
timer bit. 


[Brown out detect] This selection 
will only be displayed if the current 
processor has this feature available. 
This option will toggle the state of 
the brown out detection bit. 


[Reset voltage] This selection will 
only be displayed if the current 
processor has this feature. This 
option will change the state of the 
brown-out reset voltage bits to the 
next of the four possible values. 
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[Code protect] This option will 
toggle the state of the code protec- 
tion bits from OFF to ALL and back. 
Partial code protection is not imple- 
mented by this driver. For those 
parts that offer partial code protec- 
tion, it can be obtained by manually 
changing the configuration word 
using the Edit option. . 

NOTE:After manually editing 
the code protect bits for partial pro- 
tection, the state of code protection 
shown in the Configuration Word 
menu will be incorrect. Selecting the 
Code Protect option, after manually 
editing the configuration word, will 
force the code protect bits back to 
all or none! 


[Quit] This option will return 
you to the previous menu level. 


[E]dit/display RAM buffer 

The edit/display RAM option will 
bring up the submenu shown here. 
Details of these options are 
explained below. 


[Fjill RAM 
[D]isplay RAM 
[E]dit RAM 
[Quit 


[Fill RAM] This option will fill the 
RAM buffer with any four-digit hex 
value you specify. This option can be 
used to set the RAM buffer to the 
erased value (3FFF). 


[Display RAM] This option will 
display the contents of the buffer 
RAM in hexadecimal and ASCII for- 
mats. Each line consists of eight 
words. The starting address of each 
line is shown at the left, followed by 
eight hex numbers, and the eight 
ASCII characters that represent the 
least significant byte of each word. 
The ASCII data is filtered to remove 
control characters and extended val- 
ues that some terminals will not dis- 
play. After the display reaches the top 
of the current part’s program memo- 
ry, it automatically jumps to configu- 
ration memory. One line of configu- 
ration memory (2000-2007) is dis- 
played. Typing a “space” character 


stops the display until 
any other character is 
typed. Typing an 
“escape” character will 
terminate the display. 


[Edit RAM] With 
this option you can 
change the value of any 
word in the RAM buffer, 
Each line displays the 
current address and the 
data stored there. Typing 
a “space” or “enter” will 
advance the display to 
the next line. To modify the data at 
an address, type in the new hex 
value; the new value will be placed in 
the buffer and the current line will 
be redisplayed. At the top of pro- 
gram memory, the address automati- 
cally steps to configuration memory. 
In configuration memory, only the ID 
locations and the configuration word 
are shown since these are the only 
writable addresses. 


[Quit] This option will return 
you to the previous menu level. 


[P]rogram part from RAM 
After selecting this program 
option, you will be given the chance 

to return to the main menu, just in 
case you made a mistake. The part is 
programmed with Vdd=5V; a pro- 
gramming error will be reported if 
any location fails to verify at this 
voltage. Since Microchip has separate 
programming algorithms for program 
and configuration memory, their 
progress is reported separately. 

The programming algorithm 
specified in DS30228 checks that the 
part is erased, programs the part, 
then verifies the part. Lucid’s drivers 
separate this algorithm into three 
parts: By executing the Blank, 
Program, and Verify options (in that 
order), the complete programming 
algorithm specified by Microchip is 
followed. 


[Verify part with RAM 

This option will do a word-by- 
word comparison between the data 
in RAM and the PIC in the program- 
ming socket. It will be done three 
times in rapid succession with 
Vdd=Vdd(min), Vdd=SV, and 
Vdd=Vdd(max). If any pair of words 
does not agree, a failure will be 


reported. 


[C]ompute RAM checksum 

Before a checksum can be com- 
puted, the buffer must be loaded by 
either Reading a part into RAM, or a 
HEX file Upload. DS30228 specifies a 
different checksum formula for each 
part and for each level of code pro- 
tection. Lucid’s drivers use a single 


algorithm to compute all checksums. 
A 16-bit checksum is computed as 
the sum of all the words in the cur- 
rent part’s program memory plus the 
configuration word AND'ed with the 
mask specified in DS30228 for code 
protection off. After the checksum is 
calculated the following prompt will 
appear: 


Checksum = 4A73 
Use checksum as ID? (Y/N) 


Typing an N will leave the ID 
locations unchanged, typing a Y will 
place the four ASCII characters of 
the checksum in the LSB of the four 
ID locations. For the example above, 
this would be: 


2000 = 4,200! =A, 2002 = 7, 
2003 = 3 


Note that since the ID locations 
are not used in the checksum calcu- 
lation, changing them will not affect 
the checksum. 


[R]ead part into RAM 

The read part into RAM option 
copies the code from a previously 
programmed part into the RAM 
buffer. The data in RAM can then be 


used to program copies of the origi- 
nal or downloaded for storage as a 
file. This option will not work if the 
part being read has code protection 
active. 


[D]jownload RAM 

The download option will send 
the contents of the RAM buffer to 
the host as a HEX file. Before start- 
ing the download, you must enable 
a “log” or “ASCII capture” file from 
your host’s communication pro- 
gram. Typing an “escape” character 
will abort the download and return 
the main menu. Once begun, the 
download cannot be aborted. 
Records for which all the data is 
3FFF will be omitted since this is 
the erased state. At the end of the 
download the following message 
will appear. 


Download complete! 


Remember to close the log file 
at this time. The file will require edit- 
ing to remove text lines that don’t 
belong in a HEX file. 


[Q]uit to LP!20 menu 
This option will exit the driver 
and return to the LP!20 opening 


menu. This will overwrite the driver 
program so don’t quit until you are 


finished with the currently loaded 
driver. NV 


PM-16¢€ Parts List 


Quan. Reference 


Semiconductors 
| 
2 2,D3 


I 
| Q2 
I 
| 


Capacitors 

| cl 

| C2 

| C3 

Resistors (0.25W, 5%) 
RI 


3 
2 
S 
2 


ockets 


| 
| 
| 
| R10 
| 
| 
I 


Miscellaneous 
| j2 


Part 


Red LED, T-1+3/4 

1N4148, switching diode 

2N2907, PNP transistor 

2N3904, NPN transistor 

74LS04, hex inverter 

406, hex inverter with open-collector high-voltage outputs 


0.1u, 50V 
10u, 16V 
22u, 35V 


270 ohm (red-violet-brown-gold) 
|.2k (brown-red-red-gold) 

2.7k (red-violet-red-gold) 

2.2k (red-red-red-gold) 

4.7k (yellow-violet-red-gold) 
3.3k (orange-orange-red-gold) 
|k (brown-black-red-gold) 

220k (red-red-yellow-gold) 


14-pin 
40-pin Zero Insertion Force (ZIF),Aries-type preferred 
18-pin ZIF 


Five-pin header 


The LP120 and PM-16C are available from Lucid Technologies, see the web site at 
www.cs.net/lucid/. Send questions or comments to lucid@cs.net. 
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Our Best Oscilloscope Offer 
Ever!! A $299.00 Value!?! 


Here is a 30MHz 
oscilloscope that 
provides excellent 
features and 
reliability like no 
other oscilloscope 
available today! 


* Dual Channel 

* Dual Trace 

* Vert. Trigger 

* Vert. Sensitivity: 5mV 


(mag ImY) 
* | Year Limited CSI 
Warranty! 


Visit the Circuit Specialists, Inc. 
website at www.web-tronics.com 


You can check out their ad on Page 94. 
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PORTABLE 


SYSTEM 


ransmitting and 
receiving signals off of 
the ionosphere takes 
place on the high-fre- 
quency band, 3 MHz 
to 30 MHz. 


Communication’s range may 
extend 30 miles out for continuous 
groundwave, yet up to 10,000 
miles away, skywave. 

Long-range skywave communi- 
cations do not necessarily need 
100 watts output, the typical 
power levels of most marine SSB 
long-range transceivers, ham sets, 
and high-frequency, long-range avi- 
ation radios. What 100 watts will 
do is overcome the other station’s 
noise level in case they're sitting 
on a boat with refrigeration run- 
ning, or sitting at home with com- 
puter hash blanking out the weak 
signals. 

Many marine sideband opera- 
tors including some maritime 
mobile ham stations may not real- 
ize they are missing the weak sig- 
nals because of an elevated noise 
floor onboard. One boat owner 
was surprised everything that she 
could hear on the 20-meter band 
after | had switched off refrigera- 
tion, florescent lights, a battery 


SGC, Inc. 
ATTN: Pierre Goral 


Bellevue, WA 
1-800-259-7331 


_ a 


charger, and finally a UV tube in 
the water purification system. The 
S-meter went from S-9 down to S- 
3, and out of nowhere hundreds of 
stations could now be heard loud 
and clear above the normal atmos- 
pheric static level. 

Aviation and marine high-fre- 
quency government shore stations 
usually work off of antenna sys- 
tems in guaranteed quiet zones. 
These huge antennas are standing 
by from incoming traffic from 
ships and aircraft thousands of 
miles away. The noise floor at 
these remote antenna sites is so 
low that you can actually hear 
lightning strikes thousands of 
miles away, confirmed by hearing 
the strike over the relatively quiet 
high-frequency bands and seeing it 
show up on real-time lightning 
tracking web sites, as monitored 
by satellites. 

Amateur operators may try to 
outdo themselves on talking the 
furthest with the least amount of 
power. Hams call this QRP — oper- 
ating at power levels usually less 
than a watt. Many ham QRP opera- 
tors will show you their QSL card 
collection showing contacts with 
fellow QRPers 8,000 to 10,000 
miles away with both stations 
running power levels less than 
1/10th of a watt. Of course, 
big directional antennas make 
up the difference! 

One leading USA manu- 
facturer of military, marine, 
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aviation, and amateur radio equip- 
ment recognized the need for a rel- 
atively small and portable high-fre- 
quency transceiver, battery D-cell 
capable, covering all worldwide fre- 
quencies from 1.8 MHz through 30 
MHz. The company is SGC, Inc. 
(http://www.sgcworld.com), locat- 
ed in Bellevue, WA. 

This unique transceiver is the 
Model SGC-2020, along with a 
snap-on PortaPack which may 
hold 10 “D” size alkaline batteries, 
or 10 “D” size nickel cadmium 
(NiCad) cells. 

During our many reviews of 
this package, including numerous 
tests in remote Alaska during the 
Anchorage and Fairbanks ham- 
fests, the battery pack with alka- 
line cells gave us a full day of lis- 
tening and a little talking out in 
Alaska back country to stations 
down in the lower 48 and further. 

The SGC-2020 transceiver is 
factory preset for 20 watts of peak 
envelope power output, front panel 
adjustable down to one watt PEP 
to conserve battery power, or up to 
40 watts if you want to do some 
serious hamming using upper or 
lower sideband running off of the 
vehicle’s 12-volt system or a larger 
12-volt battery pack. We could run 
up to 40 watts PEP off of the “D” 
alkalines, but we only stayed on 
the air for about an hour doing 
half-listening and half-talking on 
ham frequencies. 

The 2020 has 20 channels of 


by Gordon West 


The SGC 
worked all 
the way down 
to 10 volts on 
the battery 
pack. 


factory preprogrammed memory, 
preset to each of the nine world- 
wide ham bands. This gets you to 
each band quickly without having 
to sit there and spin the knob from 
1.8 MHz to 29.7 MHz. Each memo- 
ry position may be selected for a 
specific amount of transmitter out- 
put power, a specific amount of 
bandwidth filtering, mode, split 
VFO, and any memory channel 
may be rewritten to accommodate 
the specific use of the equipment 
in the field. 

During our tests of the SGC- 
2020, both down here in the lower 
48, as well as up in Alaska, every- 
one liked the crisp, clear, razor- 
sharp receiver with the adjustable 
filter control. The bandwidth is 
adjustable from 2.7 kHz for SSB 
down to 100 Hz when using the 
equipment with a laptop on PSK- 
31, the ultra-narrow new digital 
mode. Sub-menu items are looked 
up in the extensive instruction 
manual, and are accessed by 
pressing the CMD button and one 
of the other buttons simultaneous- 
ly, but momentarily. 

For instance, on 10 meters in 
Alaska, signals were so strong that 
we wanted to reduce the power 
outputs on memory channel 20, 
dedicated to 10-meter CW, down to 
one watt. We would press CMD 
and NB simultaneously, release, 
and then turn the big tuning knob 
down to one. We would enter this 
setting in the 10-meter memory 20 
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The SGC 2020 portable, operating 
on fence post in Alaska. 


channel by pressing Fast and 
Memory together. 

It took us a little time to com- 
pletely understand all that the 
CMD button would do for us, but 
the old ham adage of “when all 
else fails, read the instruction man- 
ual” holds true here — especially 
with a little radio with plenty of big 
radio button features. 

For CW, the electronic keyer is 
built in and fully adjustable. You 
need the 3.5 mm stereo phone 
plug on the end of your keyer pad- 
dles, so be sure to get the adaptor 
at RadioShack before you leave on 
your radio outing. The built-in 
keyer is similar to the Curtis-type, 
B-format, iambic keyer. 

There is also a second key 
jack on the front of the panel 
below the electronic keyer jack — 
this is a 3.5 mm monophone jack 
for those of you that wish to oper- 
ate the 2020 full break-in with a 
straight key. A side tone of 650 Hz 
is also activated with both keys. 
And, if you forget the telegraph 
key, you can even key CW via the 
mike! 

On SSB, the signal from the 
microphone is amplified by a 
Vogad circuit, and there is speech 
processing that is preset to give a 
very full sound to our voice. | was 
delighted to see the ALC circuit 
turned fairly well down, giving me 
good peaks on transmit. Many of 
the other 100-watt worldwide ham 
sets have the ALC set so high that 
average talk power looks almost 
identical to what we were seeing 
on the Bird with the SGC-2020 in 
the maximum power setting. SGC 
cautions not to operate at maxi- 
mum power settings for extended 
CW contacts, or data modes. SGC 
claims that the 2020 supports all 


data modes, and by electronic 
keying the equipment is certainly 
fast enough to handle AMTOR 
and PACTOR with the right multi- 
mode controller. 


ANTENNA 
CONSIDERATIONS 


Another thing | liked about 
the SGC-2020 was no apparent 
VSWR shutdown circuitry. This 
means — in an emergency 
aboard a boat or in the air or on 
land — you can hook up to just 
about anything and the SGC- 
2020 will jam the signal into 
whatever conductor and ground 
system you have. Of course, 
nothing beats the unity gain of 
the proven dipole, and anyone 
can build a dipole with RG-174 for 
under $5.00 per band. We ran the 
relatively inexpensive Alpha Delta 
five-band dipole and worked all 
over the world on 15, 17, and 20 
meters. The Alpha Delta dipole 
has individual halfwave elements 
separated by a spacer, and 80 
works off of 40 with a loading coil 
which doubles as the 40-meter 
trap. 

But this transceiver will be 
popular among emergency agen- 
cies like FEMA, Red Cross, 
Salvation Army, and United 
Nations stations who may have fre- 
quency authorizations outside of 
normal ham band limits. The SGC- 
2020 goes anywhere after a simple 
unlock procedure. 

Wishing to keep everything 
precisely portable, we added the 
SGC-237 automatic antenna cou- 
pler which is an active long wire 
antenna tuner. The tuner comes 
with a nine-foot, four-conductor 
cable with coax on the inside. The 


he SG-2020 is the perfect choice for base, backpacks or business trips. 
¢ Weighing in at just 4.5 pounds, the SG-2020 features fully adjustable 
output power from 0 to 20 watts PEP. Low current requirements in 
receive mode allow practical battery pack operation. * A 
bullet-proof front end provides third order intercept at 
better than +18dB, virtually eliminating adjacent channel 
interference. * Designed with the portable user in mind, 
it comes complete with built-in, fully adjustable mode ‘B’ lambic keyer, 
VOGAD baseband speech processing and RF clipping. ¢ All this plus 
legendary SGC quality and reliability at an incredibly low price. 


For complete details on the 


56-2020, see your SGC dealer, Sf =—_ — 
or check out our website. [ oj 
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1-800-259-7331 


www.sgeworld.com 


e E P.O. Box 3526 Bellevue, WA 98009 USA 
USA: 


Phone: (425) 746-6310 Fax: (425) 746-6384 Email: sge@sgeworld.com 


Write in 88 on Reader Service Card. 


four-conductor cable is for power- 
ing the active antenna coupler, 
and for locking it for certain 
mobile applications, and an 
optional light-emitting diode tuned 
indicator. The coupler is complete- 
ly weatherproof, so it may be 
mounted out in the open. 

In one remote application, we 
grounded the coupler with copper 
foil to sea water. Our radiating 
long wire was about 60 feet long, 
and was shot over a nearby tree to 
give it some elevation. A simple 
whistle in the microphone — giving 
proper FCC identification — is all 
that is needed to put the SGC-237 
in the active tune mode on modu- 
lation. 

The coupler monitors forward 
power and reflected power, while 
tuning an array consisting of seven 
capacitors in shunt on the input 
arm of the network, eight induc- 
tors in the series arm, and four 
more capacitors in shunt on the 
output arm, all arranged in binary 


increments, 

Relays are provided in con- 
junction with each lumped con- 
stant and allow removal or entry 
as necessary. This leads to a net- 
work having 128 values of input 
shunt C, 16 values of output shunt 
C, and up to 256 values of series L 
with the 19 little relays zipping into 
a match with full power out, mini- 
mum power reflected. 

Once the tuner achieves the 
best match on almost any type of 
ground to any type of radiating 
wire, the data is transferred into 
the CPU for a return-again preset 
condition if you go off to another 
band, and then come back to this 
band. The tuning algorithm for 
each band is permanently set in its 
EEPROM which is addressed by 
the applied RF frequency. When 
we would go back to a band we 
had already tuned up on, the right 
relays are all dropped in simultane- 
ously, and the tuner keeps the 
relays in place until it detects the 
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need to retune. 

Down on 75 and 160 meters, 
the tuner would retune if we went 
off frequency by more than 30 or 
40 kHz. This is normal, and this let 
us know that everything was work- 
ing fine. 

We monitored the perfor- 
mance of the tuner with an RF 
thermo-coupler ammeter in series 
with the antenna output. There 
was no question we were putting 
out plenty of power, looking at the 
RF ammeter, and listening to the 
number of stations coming back 
to our calls. 

For mobile operation, we ran 
the 2020 directly into pre-tuned 
whips. We gave the MFJ whips a 
good workout, and we hear they 
are made by Anntron, and they 
really worked well on the specific 


band for which each whip was cut. 
| also brought along the trusty 
Outbacker, and you tap into each 
band that you want to operate. 

If you want to run the SGC- 
237 coupler into the SGC-303 
high-frequency whip, you now have 
a mobile installation where you 
won't even need to get out of the 
car to change bands. Just squawk 
on the mike, and presto, that big 
whip on the top of the vehicle 
instantly takes the power output 
from the 2020 and gets it up to 
the ionosphere. 

There indeed are other manu- 
facturers of truly QRP transceivers 
with plenty of features, but they 
don’t do a battery pack like the 
SGC-2020 nor can they increase 
power up to 20 watts to 40 watts 
out. And yes, there are twice as 


expensive ICOM and Yaesu trans- 
ceivers that offer 100 watts output, 
plus six meters, two meters, and 
440 MHz, too, in a transceiver 
body actually smaller than the 
SGC-2020. But these rigs don’t 
have the snap-on battery pack 
capabilities either. These 100-watt 
rigs are also much more sensitive 
to VSWR anomalies — and unless 
you give them the perfect antenna, 
power output drops back to truly 
QRP levels. But the SGC-2020 con- 
tinues to crank out 20 watts to 40 
watts under varying antenna con- 
ditions, and with the strap-on bat- 
tery pack, it makes this rig an 
ideal choice for those of us in the 
emergency radio response field 
who need a set that can operate 
as a compact portable, yet provide 
medium-range contacts on 40 


meters and long-range contacts on 
20 meters and shorter wave- 
lengths. 

SGC, Inc., also makes FCC- 
certified marine, land, and aviation 
long-range radio equipment for 
specific emergency agency appli- 
cations. As a member of the 
United States Coast Guard 
Auxiliary, plus other emergency 
agencies on high frequency, these 
groups may not require the more 
stringent FCC certification of 
equipment operating just above 
and below the ham bands for 
which the SGC-2020 is designed. 
This makes the 2020, along with 
its snap-on battery pack, along 
with the SGC-237 antenna coupler, 
something to look into when next 
setting up your long-range radio 
response package. NV 


PIC Development Tools 


For PIC16F87X and emulates most PIC16C6X/7X 
In-circuit run-time debugging with real-time code execution 
High speed parallel port interface 


Built-in device programmer 

2.5V to 6.0V operating range 

One level real-time breakpoint 

Two extemal break inputs 

Conditional animation break 

Run, step, run to Cursor, etc. 

Operating frequencies from 32khz to 20mhz 

Runs under Win 95/98/2000NT 

Source level and symbolic debugging 

Software animation trace 

Package includes PIC-ICD Debug module, demo board, 40-pin and 
28-pin emulator headers, cable, software and printed user's guide 


Full-feature, real-time RICE17A Emulator 


Full speed, real-time emulation 

64K program memory, 32K real-time trace 
3-5 volt emulation 

12-clip external probe - break input, break output, trigger output, 8 logic traces and GND 
New PB-87X and PB-774 probes provide on-the-fly data break with 2-level trigger and 
pass count, stopwatch and data bus capture 

Source level and symbolic debugging 

Unlimited breakpoints and trigger points 

Supports PIC12/16/17/18 

Self-diagnostic test board 

Optional PIC Time Stamp for $59 


e PGM2000 Gang Programmer for all PICs in all package types - from $950 

e PGMI6N, PGM17 Single socket programmer 

e Program adapters for all types of surface mount PICs - work with all PIC 
programmers including PICStart Plus, ProMate and others 


idyvunced TransdAtaA 
14330 Midway Road, Suite 128, Dallas, Texas 75244 
Tel 972.980.2667 Fax 972.980.2937 Email: info@adv-transdata.com 


www.adv-transdata.com 
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PORTABLE HIGH-FREQUENCY SYSTEM UNDER TEST 


KIT BUILDING is 
FUN ano EASY! 


PORTABLE SWL RECEIVER 
Enjoy quality shortwave listening comparable to factory built portables. Listen to focal and 
international AM broadcast as well as SSB/CW from around the world 


* Covers 100 kHz - 30 MHz 


* 15 programmable memories 


*2.5 kHz and 100 kHz tuning steps with clarifier * Dual conversion, superheterodyne 


* 13.8 VOC operation; AC wall transformer included 
*2.25" H x 6.5" W x 6.5" D 


9-BAND SWL RECEIVER 
Modernized “first radio kit” classic. Five transistor, 3 1C design, electronic bandswitch. Tune both AM 
broadcast and SSB/CW from 1.8 - 22 MHz. Has Main and Fine tuning, Regen, RF gain, Volume. 
Powerful audio to built-in speaker, your own speaker or stereo phones. Use 8 C cells or ext. 12 VDC 


Band SWL 
Receiver 


HI-SENSITIVITY AUDIO AMPLIFIER 


Hi-Sensitivity Audio 
Amplifier 


A versatile utility amplifier with high and low Z inputs and switchable preamp. 1.5-watt audio output 
via internal speaker or user earphones. Experiment with listening to the sound of energy with the 
included project booklet. Hear radar, light waves, lightning, and much more. Requires 12- 15 VDC. 


ONLY $24 FOR 4-BAND RECEIVER 
This little Regen beats the pants off those favorite 3-tube radios of the 1950s. Covers 49- and 
31-meter SW bands, 40- and 20-meter ham bands plus 12 - 15 MHz. Includes punched and labeled 
front panel. Dress it up later with your own case and knobs. Has push-button bandswitch, Main 
Tuning, Regen control, volume and on-off switch. You provide DC, stereo phones, or speaker 


Popular group project - buy 5 for $110! 


BUDGET-PRICED PC BOARD PROJECTS 


Includes etched and silk-screened board, all parts, and step-by-step construction manual 


ACTIVE ANTENNA 
Bring any HF receiver to life with this active antenna and a 
short wire or simple whip. Includes gain control 
Model 1552 - $12° 


UNIVERSAL BFO 
Add SSB/CW reception to your AM-only SW radio. Internal 
connection not necessary, Tuning control allows for com- 
pensation of alighnment in AM receivers and fine-tining of 
SSB/CW signals. Mode! 1050 - $9° 


UTILITY AUDIO AMP 
Reliable, inexpensive audio amp for homebrewing. A low 
distortion 1.5 watts without motorboating or unwanted oscil- 
lation, Includes 10 dB preamp. 
Model 1550 - $10° 


HAM BAND SSB/CW RECEIVER 
Direct conversion receiver on a PC board. We supply every- 
thing to build it, to change it, to any HF ham band 160 - 10 
meters. You supply DC, speaker, or headphones. 
Model 1056 - $29* 


BROADBAND RF PREAMP 
Low noise, broadband, untuned preamp in front of your 
receiver, scanner or instrument. 15dB gain, 1 - 1000 MHz 
Model 1001 - $9* 


PM BAND FOXHUNT TRANSMITTER 
“Beep-beep” modulation audible on 88 - 108 MHz FM 
receivers. Use for direction-finding, hidden transmitter 
hunts or use sveeral to demonstrate triangulation 
Model 1059 - $12° 

*Plus shipping & handling 


CALL FOR A FREE CATALOG TODAY - 865-453-7172 
Includes these kits and more budget-priced projects. 


...America's Best! 


Orders only: 800-833-7373 
FAX: 865-428-4483 
E-Mail: sales@tentec.com 
9:00 a.m. - 5:30 p.m. EST 
Monday - Friday 


Weir 


Visit our web site at www.tentec.com 


or write us at: T-Kit 

a div. of TEN-TEC, Inc. 
1185 Dolly Parton Pkwy. 
Sevierville, TN 37862 


© Copyright 2000 


Write in 89 on Reader Service Card. 
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SOOMHz AMD K6 I! computer 
system, 10.2 gigabyte Western Digital 
drive, SOX CD-ROM, floppy, 32MB memory, 
8MB AGP 3D video, 2 USB ports, LAN, 56K 
modem/voice/fax, 32 voice sound, speakers, 
ard, Internet mouse, ATX case, 
indows 95, and many FREE applications 
pre-installed, 2 year warranty, only $399. 
Order, details, 847-657-1160 www.sav 
eware.com 


PARTS PARADISE Monthly 
s . SVHS 100’, 75’ or 50° $29, 25° $5, 
12' $3, 6' $2, SVHS “Y” 1M-2F or 2M-IF $13, 


SVHS RCA $9,8 pin SVHS + A/V $9.SVHS + . 


stereo audio: 50’ $15, 25’ $11, 12’ $7, 6' $5, 
3’ $3. Stereo audio/video cable: 50° $15, 25° 
$11, 12' $4, 6’ $3, 3° $2. AV coupler $3. 
Stereo RCA 50° $19, 25’ or 12’ $2, 6’ or 3’ 
$1. Stereo 1/8" M-M 25’ $7, 12’ $4, 6’ or 2’ 
$!.Stereo 1/8" M-F 25’ $7, 12’ $2,6' $1. 50+ 
audio or video adapters &“Y"s $1. 12 ga 
speaker wire 50’ $15, 500’ $129. RG6 500" 
RG59 100’, 50’, 25’, 12’, 6’, 3’. TV amp 25dB 
$9, 36dB $14. Satellite stuff: diplexor $9, 
locator $29, 20dB amp $9, multi switch 3x4 
$39, 3x8 $69. HQ waterproof RGé6 ends 10 
pk $3. Cable tester $49. Mention ad & $5 
shipping in 48 states. All new & w/warranty. 
1,500+ item catalog. Email: 
chuck@TechBlvd.com Check here for 
monthly specials. Visa/MC/AX accepted. 31 3- 
794-0172 or fax 313-794-0173. 


SOOMHz AMD K6 I! CPU and 
motherboard super combo deal 
including AGP 3D 8MB video, sound, all I/O 
ports, 56K modem/voice/fax, LAN, ATX or 
AT power connectors fits almost all cases, 
FREE fan, all cables, CD-ROM drivers disc 
wi/many FREE applications. 2 year mother- 
board warranty, only $169. Same as above, 
but with Intel Pil 566MHz Celeron CPU, 
64MB video w/DVD hardware decoder, 
$199. Order, details 847-657-1160 www.sav 
eware.com 


: Kee 

SONY PLAYSTATION plug-in 
GAME ENHANCER $29 or solder- 
in mod-chip $19. Plays backup COPY 
of CD, you do not need to have original to 
play backup. Order, details 847-657-1160, 
Www.saveware.com 


WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to connect 
PCs, printers, Mac’s, networks, telecommuni- 
cations, and audio/video equipment. We 
offer: custom cables, free catalogs, and same 
day shipping on most orders. Visit our web- 
site at www.rogerssystems.com or call |- 
800-366-0579. 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY- 
WAYS, INC., 937-847-2300 or fax 937- 
847-2350 or email buyer@keyways.com 


XMAS SPECIAL for Dec. and Jan. 

Smartcard programmer $75. High speed 

mas Ana an mer $200. Free flyer. Tony 419- 
-3100. 


EVERYTHING NEW wiwarranty! Best 
prices. Motherboards with CPU 700MHz 
$225, custom configured systems, monitors 
15” $95, Pentium systems from $195. 
Modems, multimedia kits, scanners, cases, 
$20. Hard drives all sizes to 40 gigabytes, 540 
megabyte $20. Call 714-778-0450. E-Mail: 
cci@surfside.net 


UsedComputer.com IS your online 
used computer equipment marketplace. 
Notebooks, desktops, printers, parts sourc- 
ing, buy and sell, classifieds, auctions, 
100s of dealers. Visit UsedComputer.com 


19” RACKMOUNT ATX PC chassis, 
$149 ae ad). www.stores.yahoo.com/cti- 
texas, 972-242-8087. 


Sell Nuts & Volts 
in your store and earn $$$! 
E-Mail distributors @nutsvolts.com 


Top 10 Favorite Gateway Gizmos and Gadgets 


Change your voice with this really coo] kit! Using DSP (Digital Signal Processin 
sound like a woman, make a woman sound like a man, create sca 


VOICE CHANGER KIT $49.50 


monster soun 


9) you can make a man 


s, and have lots of fun. 


Use the special echo and vibrato modes for additional special effects. Kit features clip-on electret mic, 
removable speaker with case, sound effects selector switch, adjustable volume control, up/down pitch 
shifts, and step-by-step instructions. 3.5mm jacks for the microphone and speaker make it easy to 
connect to other audio equipment. Requires 4 AA batteries (not included.) 


Infrared Non-Contact Laser Thermometer 


introductory price $149.95 


This is such a cool thing, you gotta get one! No more climbing ladders or going down manholes trying to find 


ternperatures. Are the rafters 


ot? How hot is that car? Point this little gizmo at almost anything and it will give 


you the temperature! Uses a laser sighting to help confirm target, and features an easy to read large LCD. 
Fahrenheit or Celsius selectable, Features a 0,95 emissivity, 8:1 distance to spdt ratio, 0.) resolution, anda 
temperature range of 14 to 950 degrees Fahrenheit. Manufacturer's 3-year limited warranty. 
“shipping this itern requires Insurance, please add an additional $0.50 


Lightwave 2000 Flashlight $29.95 


four super-bright white LEDs replace the bulb youd find in a traditional flashlight, providing a long-lasting high-intensity 
light. LED lights mean your flashlight will last about 14 times longer than a regular flashlight, and these flashlights are 
waterproof and shockproof. Ideal for short-range use in cars, planes, etc. 
Flashlight requires 3 AA batteries (included), Manufacturer's limited lifetime warranty even Includes the LED lights! 


Spectrum LED A Rainbow of Light! 


$5.95 


Imagine an LED capable of producing all three primary colors in the sarne package! The entire spectrum, including 
near-white, can be created! Imagination becomes reality with this T 1-3/4 multi-color LED. Here’s the technology: a red 


chip, a green chip, and two blue chips encased in a diffused 11-3/4 package. Using various current combinations, you can 
produce red, orange. yellow, green, aqua, blue, violet or white light! Detailed spec sheet included. What can you do with 
these (beyond the obvious amaze your friends!)? Create a single indicator system, designate various controls by.color, make 


a multi-color bargraph, make your project something out of the ordinary with multicolor LEDs! 


i 


there at 


driver shaf 


A super bright keychain LED flashlight, push to light or switch on for continuous bright illumination. 
available in a variety of colors. Blue, Green, White, Turquoise, Red, Yellow, or Orange $15.95 (please specify) 


AMAZING MINI MICRO FM RADIO! 


Much lighter than a heavy jam box with really good sound! This tiny radio (1.5"x1.06"x0.38") has a seek button, reset cantrol, 
and an on/off switch. Personal listening has never sounded better! Ideal for ballgames, beaches, and workouts. Battery and 


Geophone vibration sensing kit 


At first glance, this appears to be an ordina 


he base of the screwdrive 


Lighted Screwdriver Supertooll 


$9.95 

the ry screwdriver, but press a button on the base and two lights illuminate 
meee the area es are working on. Nifty, huh? But wait, there's more! The seven interchangeable bits are stored right 
oes r (6 storage slots) for easy access. No handles to unscrew or tool boxes to dig 
through. Hey, ye rallied eh yet...remove the bit and the magnetic retrieval tool telescopes from the screw- 
t! Incredible!!! 


Of course, the comfort grip handle and rugged construction are icing on the cake! 


Definitely a ‘gotta have it’ tool! 
The Photon Microlight II 


$7.50 


nugget style earphones included. 


Detect a fly stomping across the desk! 


Well maybe not that sensitive, but almost. These vibration sensors made by Geosource® were used In oil 


exploration to determine geological statistics. They are made with a magnet suspended in a coll and are very 
sensitive to vibration. Compact size, the unit measures approx. 1.6" high and 1.2" dia 

The kit includes a geophone vibration sensor along with parts to build a basic detector that will light an LED. In 

addition we Include a schematic that will show you how to operate a relay. The sensitivity is adjustable. so you 

can set it to detect elephants and other small creatures, Similar units were used by our armed forces to detect 

enemy troop movements...the perfect device to alert you to the pitter patter of little Leroy’s feet! Unit sensitivity 


can be set high enough to detect a business card dropped on a table; and we've made it work with vibrations 
up to 40 feet away! Earthquake or Aunt Agatha...you decide! It's a fun gadget with many uses 


COMPLETE GEOSENSOR KIT..,.$ 9.95 


RF LINEAR POWER BOOSTER AMPLIFIER KIT $39.95 
A quick and simple boost for signal generators, transmitters, and other low power devices, this kit can boost “hig. 
power up to | watt over a frequency range of 100 KHz to over 1000 MHz. Operates on 12 to 15 vdc @ 250 mA, via —= 


a 2.1mm male power jack. 38 dB gain at 10 MHz, 10dB at 1000 MHz. 


TV TRANSMITTER KIT $27.95 


GEOSENSOR UNIT ONLY... $7.95 


Optional case $14.95 


Tired of lugging the VCR to another room to see a movie while Aunt Martha watches reruns of the Julia Child special on PBS? 
Sick of stringing wires through the house so Junior can watch the latest Power Ranger movie in the comfort of hisroom? Never 
fear, we've got the solution! This kit allows you to send any audio and video source, like a VCR or TV camera, to any TV set for 
up to 300 feet. With this little kit, you're the producer and the programming director of your own TV station, Tunable to any TV 
chahnnel 2-6, runs on 12 VDC, and accepts standard audio and video signals. Optional rnatching case set, $14.95 


oe 


VGA TO COMPOSITE (NTSC) VIDEO 
CONVERTER — ULT-2000. Handheld. 
Powered from keyboard with S-video and 
RGB outputs, too. 3:1 zoom control with 
many extras. $99/ea, Matco, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 


BRAND NAME low-end Pentium com- 
puters starting at $50. Call jerry W2GIA, 
Disks N Data, 1-800-833-6893 or E-Mail: 
dndcom@earthlink.net 


ne ee ee ae a ee eee Ce et ee eee : 
THE FINE PRINT : PRICES SUBJECT TO CHANGE WITHOUT 


‘ 
NOTICE * GATEWAY IS NOT RESPONSIBLE FOR PRINTING 
l ERRORS * MASTERCARD, VISA AND DISCOVER ACCEPTED * 
s 2 VES, WE'LL TAKE YOUR CHECK —- SORRY, NO C.0.0.2* $10 


Ss = Jd MERCHANDISE MINIMUM ON MAIL ORDERS * SUPPLY OF 
mS een ee ee ee ee eee SOME ITEMS IS LIMITED * PRICES DO NOT INCLUDE 


8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116 SAE AUTITUL ON tecaeR Abb 
9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 * (858)279-6802 Amounts Are NOTED).$6-25 FOR THE FIRST ITEM, $0.50 


2505 FEDERAL BLVD. “DENVER. CO Soci = (Soase-seaa (ket Aro eon ae 


31e MAIL ORDERS CALL TOLL-FREE 1-800-669-5810 ae fifesscbat 18: brobet 


ELECTRONICS, INC FAX ORDERS (314)427-3147 miion 
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TROPICAL HAMBOREE*® 


ty Communications & Computer Show 


eee ° 2 


s 


February 3-4, 2001 


Fair Expo Center, Miami, Florida 


Commercial Booths, Swap Tables, Forums, Programs, 


License Exams, Transmitter Hunts 


www .hamboree.org 
w4wyr@arrl.net or wd4sfg@bellsouth.net 


TEL: 305-642-4139 


FLORIDA STATE CONVENTION 


COMPUTER 
SOFTWARE 


ELECTRONIC CAD software for your 
PC. Windraft for schematics. Winboard for 
PCB layouts. Affordable! Prices: $29.95- 
$39.95. Perfect for designers, hobbyists, stu- 
dents, technical schools. Check our website 
for more information. www.j-tron.com Call 
}-Tron |-888-595-8766. 


FREE!!! CD-ROM and software disk cat- 
alog. MOM ‘IN’ POP’S SOFTWARE, PO 
Box 15003-N, Springhill, FL 34609-0111. 
352-688-9108. momnpop@gate.net 


PIC’, Books 


LEARN ABOUT PIC MICROCONTROLLERS 


See Table Of Contents: http//www.sq-1.com 
Secure Online Ordering Is Available 


PIC is a trademark of Microchip Technology Inc. 


SQUARES |11| secrromics 


Voice (707) 279-8881 Fax (707) 279-8883 


http://www.sq-l.com 
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CAM & MOTION SW/HW: NC Z-trace 
1.2, PCB toolpath. Plotcam motion control, 
step drivers. www.ddt-us.com 32!- 
459-2729. heater@ddt-us.com 


steed pines OTE R ta weet 
WWW.SCHEMATICA.COM FOR pro- 
fessional freeware and shareware.Active and 
passive fileer design, 555 designer, linear sim- 
ulators. 


Wires + 


— 


WINDOWS 95B only $39! B version 
has FAT 32 large partition support. Includes 
CD-ROM and boot floppy. Windows 98 SE 
CD-ROM/BOOT disc, manuals, certificate, 
$109. Order, details 847-657-1160 www.save 
ware.com 


PLL PAY you $$ for your OLD software! 


Write: nuts@noonco.com or 428 Summit, 
Redlands, CA 92373. 


plug-ins 
test sets 
counters 
generators 
oscilloscopes 
power supplies 
spectrum analyzers 
& much more! 


www.levylatham.com 


PRIVATE MARKETERS OF U.S. GOVERNMENT MILITARY SURPLUS ASSETS 


Write in 36 on Reader Service Card. 


LIQUIDATION WINDOWS 95/98, 
Office suites $10-69. Windows companion 
$5. 1,000 10 CDs value PACK $20.Windows 
tutorials $5,Antivirus $5. 714-778-0450. 


COMPUTER 


EQUIPMENT WANTED 


WANTED: FOR historical museum, pre- 


1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763- 
331 1/540-382-2935). 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY~ 
WAYS, INC., 937-847-2300 or fax 937- 
847-2350 or email buyer@keyways.com 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip- 
ment. Free estimates. We buy, sell and trade 
all makes of test equipment. Visa and 
MasterCard accepted. Check out our inven- 
tory and specials at WVW/W.-FEITEK.COM 
2752 Walton Road, St. Louis, MO 631 14,314- 
423-1770. 


KENTRONIX TEST EQUIPMENT 
SPECIALS. Check our WEB site at 
http://www.kentronix.com for 
monthly specials. We are also looking to buy 
test equipment, coaxial and waveguide com- 
ponents, manuals, etc. Contact Brian at 732- 
681-3229 or FAX 732-681-3312. E-Mail: 
brian@kentronix.com 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY= 
WAYS, INC., 937-847-2300 or fax 937- 
847-2350 or email buyer@keyways.com 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & hetp://www. 
militarycomponents.com 


TEST EQUIPMENT technicians needed: 
calibration and repair techs. Three full-time 
openings. Our company sells, rents, repairs, 
and calibrates HP and Tek. We are located in 
Broomfield, Colorado, between Boulder and 
Denver. We perform electronic and physi- 
cal/dimensional calibrations. Please send 
resume to irl@calibration.com 


BROWSE OUR Wveb site and check out 
the “monthly special.” TDL Technology, Inc., 
www.zianet.com/tdl 


POOR MAN’S Spectrum Analyzer/ 
Monitor Receiver Kit. 2 to 1,700 MHz. Basic 
kit only $98. Now available with switched 
resolution filters, tracking generator and 
direct digital frequency readout. Works with 
ANY scope or IBM compatible computer. 
Send stamped envelope for details. Science 
Workshop, Box 310B, Bethpage, NY 11714. 
hetp://www.science-workshop.com 


MARCONI 2022E |0KHz to |,000MHz 
signal generators in excellent condition, 
$1,200/ea. www.amtronix.com Ph. 716-763- 
9104. 


WANTED: RADIO service monitors, 
IFR, Motorola, HP, Marconi, also late model 
HP equipment. 716-763-9104 or fax 716- 
763-037 |. http://www.amtronix.com 


POCKET TESTBENCH, inexpensive 
RS-232 instrument, with scope, logic, 
counter, generator modes.Also, protoboards 
and products for PIC embedded systems 
development. www.oricomtech.com 


TEST EQUIPMENT for sale/wanted 
(NEW/USED): RF, Microwave, video and fiber 
optic. Cable TV, Broadcast TV, satellite and 
related industries. Wavetek, Tektronix, 
Hewlett Packard and other manufacturers. 
Spectrum analyzers,. signal level meters, 
sweep systems, TDRs, OTDRs, and much 
more. Test Equipment, inc. 
Phone 561-747-3647 FAX 561-575-4635. E- 
Mail: PTLTE@aol.com = http://www.PTL 
TEST.com 


PICTURE TUBE analyzer/restorer. B&K 
Precision Model 467, complete with manuals 
and harnesses/sockets, encased. $199 deliv- 
ered. Peter 248-669-3604, fax 248-669-341 |. 
stratigiccontrol@hotmail.com 


A-COMM ELECTRONICS: we buy and 
sell test equipment. http://www.a-comm.com 
11891 E. 33rd Avenue, Aurora, CO 80010, 
Tel: 303-34 | -2283, fax 303-341-2293. 


WANTED TO buy Bruel & Kjaer test 
equipment. Top dollar for your surplus B&K 
equipment. Call Chris @ 714-540-0169. 


CASH PAID for your surplus test & mea- 
surement equipment.All mfgs.Top dollar paid 
or trade for equipment you need. Call Louis 
@ 407-321-5423. 


GIANT DIRECTORY ONLINE: Over 
500 dealers in used test equipment, used 
semiconductor production equipment, sur- 
lus lasers, optics, vacuum equipment, etc. 


est equipment manual dealers, too! 
No registration. No cookies. 
www.big-list.com 


SECURITY 


nd 

9 VOLT IR sensitive B/W high res 
430 TVL camera with optional black 
low-profile swivel adjustable enclosure. Pin 
hole or Std. lens type. 6, 8, and 12mm lens 
are available. 1/3" CCD, 3.6mm/F2.0 lens 
included; works from 7.5~13 VDC, highest 
voltage —, in market. 0.08 lux, 1.27” x 
1.27" x 0.5"D pinhole or |" deep standard. 
$49 each. Enclosure: $8; optional lens: 
$18. Dealers welcome. Matco, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 


5” AND 5.5” LCD high definition 
color monitors w/stereo. 960 x 240 
pixels w/brightness and tint controls. 
Attractive enclosure with built-in speaker. 
Great for security or general purpose use. 
Both models have a small compact foot- 
rint, with an ultra-bright display, RCA inputs 
C or PAL. Special price this month 
only with regulated power $249/each. 
Matco, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 


AS-1004 wireless 2.4GHz, FCC 
approved, 2.4GHz transmitter & receiver 
with audio! Capable handling total of 4 wire- 
less cameras, range: >300'. Built-in camera, 


VGA TO COMPOSITE (NTSC/PAL) 
VIDEO CONVERTER — ULT-2000. 
Small foot-print. Powered from keyboard 
with S-video and RGB outputs, too. 3:1 


INFRARED FILTER ELIMINATES 
99.9% OF ALL VISIBLE LIGHT — iR- 
9000.All B/W CCD cameras are IR sensitive. 
Place a 25 watt or less light behind the 3” x 


400 TV line. $199 per system. 
Additional cameras at $129/each. Matco, with 
Inc., Schaumburg, IL, 


sales@matco.com or visit/order on-line at 
www.matco.com 


= CAMBION 

dey THERMO- 

' ELECTRIC 
MODULE 


7-8V @ 9A max. OPT~SA- 
5V. RTV sealed. Size (mm) 
30x30x5, 62 thermocouples, 
2mm sq. Cambion #CP-2-62- 


10L. 

20U007 $29.95 each 
3.5- 

DIGIT (aii 
LCD pe 
MULTI- : : 


METER ae 


an 
Small size s re 
(~2%"W x a cs 
6"L x 1"D). 

AC/DC Volt and Amp scales, 
transistor, diode and resis- 
tance tests, test probes, and 
battery. Has 0.5% basic ac- 
curacy, instruction sheet and 
low battery indication. 


202012 

Cambion 

WIRE ~——““sisuiciil 
WRAPPING TOOL 

For #30 wire. 

92Z025 $1.95 each 
XT MFM se 
HARD DRIVE 


CONTROLLERS 


2 hard drives, 3:1 interleave. 
Data Technology P/N 5160X. 
92C026 $9.95 each 


eg 
102 5W - 
POWER RESISTOR 


Dale #M9610. Box of 100. 
99P002 $25.00/box 


CAPACITORS 

BY THE POUND 

Lytics, tants, discs, glass, 
epoxy, computer grade. A good 


variety of all kinds of caps. 
20P004 5 Lbs. for $9.95 


INFRARED KIT 


Includes assembled trans- 
mitter unit with forty-seven 
buttons (#97V012) and re- 
ceiver kit that includes PC 
board, IR detector, amplifier 


1-800-719-9605, 


many 


www.matco.com 


LR1i707R 


Red solid-state with TTL cir- 
cuit to accept, store and dis- 
play 4-bit binary data. 
0.2270" (6.858mm) charac- 
ter. Left- and right-hand deci- 
mals. Separate LED and logic 
power supplies may be used. 
Internal TTL MSI chip with 
latch, decoder and driver. 
Operates from 5V or 6V sup- 
ply. Constant-current driver 
for hexadecimal characters. 
Easy system interface. Uti- 
lizes “active low" for enable. 


98L003 $7.95 each 


AUTO- 

MOBILE 
CASSETTE 
TAPE DECK 
HEAD 
DEMAGNETIZER 


Slips into tape deck just like a 
tape. Power cord plugs into 
cigarette lighter socket. 


95V003 $2.95 each 


MAGNET § Ww 
DRIVE \” 
PUMP : 


1/25HP, 230 VAC, 50/60 Hz, 
0.7A. March model MDXT-3. 
$49.95 each 


99U003 


14-DAY 
PROGRAM- 
MABLE 
TIMER 


Originally used to control a 
satellite receiver through its 
IR port. Time on/off for eight 
distinct events. Modify it for 
your needs or dismantle it for 
its parts. Programmable with 
a 2732 EPROM in a remov- 
able "personality" module,the 
unit may be modified to con- 
trol any IR device through its 
IR port. Contains Z80 CPU, 
clock display and associated 
parts. Operates from 9VDC 
500 mA wall transformer 
which is included. 

92V014 $9.95 each 


MAX232 IC 


Or equivalent. 
AX232 


$2.49 each 


optional zoom control, simultaneous outputs 
extras. 
Matco, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visivorder on-line at 


$99/ea. 


$18/each. 


3” filter, and you will see in the DARK. 
Purchase 2 for $30. 
Matco, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 


www.matco.com 


STEPPER , 
MOTOR 

DRIVER 

Will drive two bipolar stepper 
motors up to 2A per phase. 
Board has the following ICs: 
74HCOO, 3702C, L298N, 
74HC138, 74HCS73WM, 
MS6264L-10FC, 74HC374, 
TLS55C, PCA82C200T, 
HCTL-2000, 24LC16B, 
9200ACA, 770SAC, 
AMD485, D78C1LOAGF. 
Approx. 1%"W x 5"L board 


with DB-15M connector. 
$14.95 


Sorry, no docs. 
99C001 


SCREW 
HOLE 
MOUNT 
MAGNET 
1" x 7/8" x 1/4", 1000 Gauss, 
mounts with 4-40 Fillister 
head or Allen screw. Use any- 
where you need a magnet that 
is easy to attach. 


20N005 6 for $4.95 


TRIPLE 
OUTPUT 
TRANSFORMER ~* 
L1O0VAC Input. Outputs: 
24VAC, 10VAC and 16VAC, 


all at approx. 1A. 
97N001 $7.95 each 


DUAL FULL- 
BRIDGE 
DRIVER IC 


Up to 46V operating supply 
voltage. Total DC current up 
to 4A. Low saturation voltage. 
Overtemperature protection. 
Logical "0" input voltage up 
to 1.5V (high noise immu- 
nity). Multiwatt-15 package. 
Docs are available at our 


website. 
L298 $9.95 


6-METER FSK 
RECEIVER BOARD 
Crystal controlled on 50.675 
receive frequency. Superhet 
with 10.7MHz IF. Three ICs 
and one transistor. Not a kit! 
New, with schematics and 
spec sheet for major compo- 


nents. 
92A067 $9.95 each 


IBM 
TRAVEL 
STAR 
HARD 
DRIVE 
3.25GB ATA/IDE, 5VDC @ 
500mA, 4200RPM. 6304 
cylinders, 16 heads, 63 sec- 
tors C/T, 2.5" form factor com- 
monly used in laptops. Label 
has setup info. 3.875"L x 
2.75"W x 0.375"D. Model 
OBCA-203240, part 
21L9530. Information at 
<www.ibm.com/harddrive>. 


20C011 $99.95 each 
OPTREX 


16 chars x 2 lines, 5 x 8 dots. 
Character size (mm): 2.95 x 
4.35. Window size (mm): 64.5 
x 13.8. Size: 8O0mmL x 
36mmW x LlimmH. Part# 


DMC16249. 
98L005 $9.95 each 


30VDC 

POWER 
SUPPLY 
This desktop power supply is 
30VDC @ 400mA. Center 


negative. 3mm X 6.5mm plug 
size. 


99E005 $7.95 
JOHNSON =e- 
CAN 

MOTOR 


1-7/16"D x 2-3/8"L, with 1/ 
8"D x 5/16"L shaft. Heavy 
duty 18VDC @ 250mA with 


sleeve bearings. 
98M006 $3.95 each 


BOOM 
MIKE 


Electret 
condenser 
type. This 
versatile 
micro- 
phone may 
be wired for 
handy- 
talkie, sound card, telephone, 
base station, aircraft radio, 
CB radio, motorcycle inter- 
com, etc. An earphone or min- 
iature speaker may be in- 


IC, and all components. Fin- 
ished unit detects signal from 
transmitter and converts it to 
a serial TTL compatible sig- 


93V010 $19.95 each 


Write in 37 on Reader Service Card. 


WE’RE MOVING! 


We'velost ourlease and would rather sell our inventory than 
move it. Dealers and other high rollers are invited to purchase 
nal. our retail store inventory in bulk. Substantial discounts may 
apply tobulk purchases. 


% alltronics.com 


2300-D Zanker Road - San Jose, CA 95131-1114 
(408) 943-9773 - Fax (408) 943-9776 
Download our Catalog: http://www..alltronics.com 


stalled in either or both muffs. 
The microphone unit can be 
easily removed and installed 
on another headset or helmet. 


92A001 $4.95 each 


Store Hours: 9-6 M-F & 10-3 Sat., Pacific. 
Visa, M/C, AmEx Accepted. All Sales Final, 
California Residents Add Sales Tax. Ship- 
ping Additional on All Orders. Prices Good 60 
Days from Date of Publication and Subject to 
Change Without Notice. 
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ULTRA LOW-LIGHT COLOR — 470 
line/O.3 lux camera. CNL-!!-C-HR, 
1.5” x 1.5” x 1", 1/3" CCD board camera 
with 3/6mm F2.0 lens. Excellent color rendi- 
tion using Sony chipset. 12 VDC @ 240 mA. 
Optional 6, 8, |2mm lenses. Special 
$179/each. Matco, Inc., Schaumburg, IL, | - 
800-719-9605, sales@matco.com = or 
visi/order on-line at www.matco.com 


COUNTER-SURVEILLANCE=$250 
HR! Electronic eavesdropping is unbeliev- 
ably widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating field 
of COUNTER-SURVEILLANCE! For FREE 
catalog call: 1-800-732-5000. 
HTTP:/WWW-SPY-CITY.COM 


COLOR — LOW LIGHT 2 LUX 32mm 
x 32mm, 350 TVL with optional enclosure. 
Pinhole and standard lens types available. 
Price reduction, $99/ea.Add $10 for enclo- 
sure with swivel mount. Matco, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 


HI-TECH SURVIVAL: | 50+ books, soft- 
ware, special projects: electronics, comput- 
ers, internet, phones, security. CON- 
SUMERTRONICS, PO Box 23097, 
Albuquerque, NM 87192, 505- 321- 1034. 
www.tsc-global.com 


40 DAYS and 40 NIGHTS 
RECORDER. Time lapse, can be activated 
by either contact closure or continuous duty 
operation with standard T-120 tape. 


Models from $349-$529. Matco, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visivorder on-line at 
www.matco.com 


Tired of Expensive Inkjet Cartridges ? 


Printer (Call for Others Not Listed!) # of Refills Cost/Refill Kit Price 
Black | Color Black | Color _ Black | Color bes a 
HP 500 Series, 400, Officejet 300, 350, Fax 14 4.71 2.85 32.95 39.95 MONITOR. The VGA-801 accepts sta 
HP 600 Series, Officejet 500, 570, 600 14 4.71 3.21 32.95 44.95 petits ace phe bred oy 
HP 820C, 855C, 870C, IOOOC, 1150C, Copier 120, 210 12 6.67 3.33 39.95 39.95 compact size. Over 600 lines of resolution, 
HP 720C, 722C, 712C, 880C, 890C, 895C 1120C, 1I70C 12 6.67 3.75 | 39.95 44.95 Sou Tiadsns valeoia, tee Ge 
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 2.15 2.00 29.95 39.95 nie heel Fe ude 
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 0.50 0.67 29.95 39.95 www.matco.com 


SURVEILLANCE-COUNTERSUR- 
VEILLANCE: | buy and sell used equip- 
ment. Steve 410-879-4035. 


39.95 
29.95 
29.95 
29.95 
29.95 
29.95 
29.95 
39.95 
39.95 
29.95 


39.95 
39.95 
39.95 
39.95 
39.95 
44.95 
39.95 
39.95 
39.95 
39.95 


Canon BJC-6000 
Canon BJC-600, 610,620 Apple SWriter Pro 
Epson Stylus Color, Color Pro, Pro XL 
Epson Stylus Color Il, Ils, 1500 (Black) 
Epson Stylus Color 500, 200 
Epson Stylus Color 400, 600, 800, 850, Photo / 440, 640 
Lexmark JP 1000, 1020, 1100, ExecJet Il, Ilc, Medley 4C 
Lexmark JetPrinter 3200, 5700, 5000, Z11, Z31 
Compaq 1J700, IJ900, Xerox XJ8C, XJ9C 
Xerox Home Center 450C, XJ6C Inkjet 


SAVE 30-50% on New Compatible Cartridges 
New Quantity Cartridge Pricing! 


COLOR Cartridge 
Qty 1/3/ 6+ 
$11.95 / 10.16 / 9.80 
$11.95 / 10.16 / 9.80 


2.85 
1.50 
2.50 
2.00 
1.50 
1.50 
3.00 
2.67 
2.67 
1.36 


1.67 
3.07 
3.33 
2.66 
2.35 
2.65 
2.35 
2.35 
2.35 
3.33 


QUAD VIDEO CABLE MODULA- 
TOR. CVS-600 inserts 4 composite video 
signals on unused cable channels, 8! thru 95. 
Watch 4 remote security cameras from any 
TV in your home! Built-in signal amplifier and 
comb filter eliminates any ghosting and actu- 
ally IMPROVES existing video! Only one 
unit needed with existing cable system. 
$199/each and $169/each in qty. of 4. 
Matco, Inc., Schaumburg, IL, 1-800-71 9-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 


Printer 
(CALL FOR OTHERS NOT LISTED !!) 

Canon BJC-4000/5000/2000 Series, C2500, C3000 

C3500, C5000, C5500 Apple StyleWriter 2400, 2500 
Canon BJC-600, 610,620 Apple StyleWriter Pro (Pec) 

Hi-Capacity Canon BJC-600, 610, 620 (15cc Blk/12cc alr) 

Canon BJC-70, BJC-80 (3 pack Black / 3 pack Color) 

Epson Stylus Color, Color Pro, Pro XL 


BLACK Cartridge © 
Qty 1/3/ 6+ 
$4.95 / 4.21 / 4.06 

$4.95 / 4.21 / 4.06 | 

$4.50 / 3.83 / 3.69 $4.50 / 3.83 / 3.69 

$4.95 / 4.21 / 4.06 $4.95 / 4.21 / 4.06 
| $9.95 / 8.46 / 8.16 $14.95 / 12.71 / 12.26 
_ $10.50 / 8.93 / 8.61 | $14.95 / 12.71 / 12.26 
Epson Stylus Color Il, Ils, 200 | $10.95 / 9.31 / 8.98 | $14.95 / 12.71 / 12.26 
Epson Stylus Color 400, 500, 600, 800, 850,1520, Photo $10.95 / 9.31 / 8.98 | $14.95 / 12.71 / 12.26 
Epson Stylus Color 440, 640, 660, 670, 740, 760, 860, 1160) $10.95 / 9.31 / 8.98 $14.95 / 12.71 / 12.26 
Epson Stylus Color Photo 750, 900, 1200 $10.95 / 9.31 / 8.98 $15.95 / 13.56 / 13.08 


* BULK Inks, Refill Accessories ua Inks for: 
* Glossy card stock & Coated Paper HP ¢ Epson ¢ Lexmark 
2 - 3 Day Shipping Canon * Apple + DEC 
Inkjet Call or see us online! 


M - Fri 
hwest or” “i onday - Friday 


7:30 - 4:30 PST 10:30 - 7:30 EST 
www.inkjetsw.com 


1-800-447-3469 
(480) 668-1069 Fax 


(480) 668-0959 
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CCD BULLET CAMERAS B/W & 
COLOR. AX-800 series, weather resistant 
high impact design with swivel bracket. Will 
work with Matco’s scanning motor, 3/4” 
diameter x 3” long approx. B/W: 400 line/0.2 
lux. $89/each. Color: 350 lines/2 lux, 
$1 29/each — price reduction. Matco, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 


SCANNING MOTOR — A-330SC 
with universal mounting bracket accepts all 
standard 1/4 x 20 threaded CCTV cameras. 
No tilt, just PAN. 75 degrees of continuous 
motion with a scan rate of 5 seconds per 
cycle. 110 volt indoor operation, but can be 
adapted for outdoor use. Includes 12 foot 
power cord. Perfect solution to triple your 
effective camera viewing angle! $3 5/each, 
or $25/each in qty. of 4. Small size, 3- 
1/2"D x 2”H. Matco, Inc., Schaumburg, IL, |- 
800-719-9605, sales@matco.com or 
visi/order on-line at www.matco.com 


WEATHER RESISTANT OUTDOOR 
CAMERAS. WR-700 type, high impact 
tempered glass with stand. Black & white 
430 egy or color (420+ lines) available. 
tandard 3.6mm lenses with optional lenses 
of 6, 8, and 12 mm at $20 extra. BJW 
$119/each. Color $179/each. Small 
compact size with sun shield. Matco, Inc., 
Schaumburg, IL, 1-800-719-9605, 


sales@matco.com or visit/order on-line at 
www.matco.com 


SEE ADMART SECTION, pages 68 and 
69 for other MATCO products, including 
wireless systems. 


16 CHANNEL MULTIPLEXER. 
Display 4,8,and 16 video outputs directly on 
a TV or security monitor. This is the only 
device which allows full screen display of 
video on VCR eg (see 40 days and 40 
nights recorder). Plenty of options including 
tilting, zoom, individual gain adjustments, etc. 
$89S/each — Winter special. Matco, 
Inc., Schaumburg, IL, 1|-800-719-9605, 
sales@matco. com or visit/order on-line at 
www.matco.com 


14” B/W high resolution SECURI- 
TY MONITOR. A standard !2" monitor 
is just too small for most applications. 
Attractive dark gray enclosure with audio 
and built-in speaker. 75 ohm termination 
switch for balancing with all types of CCD 
board cameras and other video inputs. 
$139/each. Matco, Inc., Schaumburg, IL, |- 
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 


14” COLOR — high resolution 
SECURITY MONITOR wi/4 channel 
switcher. High impact enclosure with 
modern front panel 4 channel video and 
audio switcher. High quality speaker built-in. 
Components purchased sey would 
exceed $500. Winter special. $349/each. 
Matco, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco. com or visit/order on-line at 
Wwww.matco.com 


ALCOHOL BREATH-A-ANALYZ- 
ER — AT-1200. Monitor alcoho! content 
via a digital display. 4.7” x 2.3” x 1.2”. 
Complete with 12 volt car adapter and 
optional 9 volt battery. Reliable and a must 
buy. $89/each. Matco, Inc., Schaumburg, IL, 
1-800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 


SECURITY DISTRIBUTORS needed 
for our complete line of products. MATCO, 
Inc. Visit www.matco.com and call 630-350- 
0299 for more info. 


ALARMLAND.COM SECURITY 
devices for professionals. Motion detectors, 
panels, contacts, CCTV, and more, Fax your 
order to 732-840-1390. 


WIRELESS MICROPHONE. Micro- 
sized, UHF crystal-controlled, easy-to- 
assemble kit. Range up to 3,000 feet. 
Excellent sensitivity. $39. VHS, 1370 Trancas 
Street, Suite 201, Napa, CA 94558. Email: 
Vhs 18092@aol.com 


SATELLITE 


EQUIPMENT 


FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and “4DTV." 
Skyvision, 1010 Frontier Dr., Fergus Falls, MN 
56537. www.skyvision.com Call 1-800- 
543-3025. 


BEST PRICING on |8” satellite TV sys- 
tems for home and RV. DISH Network 
DirecTV, multi-room viewing options, acces- 
sories, more. www.skyvision.com Call I- 
800-543-3025. 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


XMAS SPECIAL for Dec. and Jan. 
Smartcard programmer $75. High speed 
unprogrammer $200. Free flyer. Tony 419- 
385-3100. 


CARL’S ELECTRONICS. Over 200 
electronic plans and kits, including the latest 
in spy and surveillance gadgets. Visit us at 
www.electronickits.com 


‘* PRIMECELL “ 


IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'- SEND THEM FOR REBUILDING | - SAVE $ $ 


WE INSTALL NEW NI-CAD OR NI-MH BATTERIES INTO YOUR CASE. 


WE IMPROVE PERFORMANCE TO BETTER THAN ORIGINAL 
WE FIX WHAT CAN'T BE FOUND. ( OR AFFORDED ) 


WE PROVIDE QUICK SERVICE. / EXTEND LIFE OF OLDER EQUIPMENT 
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED. 
WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING. 


WE GIVE YOU A 12 MONTH WARRANTY. 
WE WILL BE HERE WHEN YOU NEED US / EST. 1986 
WE SAVE YOU "**" MONEY “" $$$$ 


WE SERVICE RECHARGEABLE BATTERY ASSEMBLIES FOR ALL TYPES OF ELECTRONICS. 
RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE 


GENERAL ELECTRIC 


MPD PLS MPA 4850P $34.50 
MPD PLS MPA 4860P $39.50 
MPR MPS MPX 763/777 $ 39.50 


MONOGRAM 4506P1/3 $ 37.50 
M AXON SA-1155 1160 § 39.95 


MOTOROLA 


MX300 HT600 MT1000 STX 
NTN 4685 4824 6414 $ 37.50 
NTN 6447 5621 5645 $ 37.50 


NLN 6860 NTN 4327 
MIDLAND 


70-810 816 B19 B21 $39.96 
B26 B26 B32 B36 B60 9 $ 39.96 


BATTERY REBUILD SERVICE 


FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTACT US: 
USE THE EASY INFO. REQUEST PAGE AT hittp://www.primecell.com 
E-MAIL TO: sales@primecell.com 
SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL 


CUNARD ASSOCIATES INC., 9343 US RT 220, Bedford, PA 15522 
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PHONE OR FAX : (814) 623-7000 


UNIDEN 
APX650 1050 1105 $ 32.50 
1010 10701100 $3250 
11201200 Series $32.50 
6P2500 650mAh $ 19.50 
BP205 1600mAh $22.50 


1COM 
BP2/ BP3 /BP22 $ 19.60 
BP6/BP23/24 $27.60 
BP7/CM7/BP8 $34.60 
BP167/174/180 $34.60 
CM140/141/166 $41.60 


YAESU 
FNB3 4121416 $32.95 
FNB19 21 26 27 38 $ 32.95 
FNB 10 1117 26 36 $ 23.95 


REFILL INKS FOR INKJET PRINTERS 


Refill your old cartridge and save. All refill kits come with instructions 


#| and needed materials for refilling inkjet cartridges. Success guaranteed. 
| Available for the following: 

CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200 Single, 
Black, $8.00. CANON BJC-600 (BC-201) 9 refills Black $19.00 3 refills each 
color $24.00. CANON BJC-6000 (BCI-3B) 5 refills black $19.00 3 refills each 
color (BCI-3C, 3M, 3Y) $24.00. CANON BJ-130/300/330 & IBM Exec Jet 
(Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00. CANON BJC-210/240 
(BC-05 Cart) 3-color kit (3 refills each color for BC-05) $24.00. CANON BJC- 
4000 and Apple Stylewriter 2400 Black 3-bottle kit (3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black, 
10 refills BCI-10) $19.00. CANON BJC-4000/B5C70 and Apple Stylewriter 2400 Tri-color kit - 6 refills each 
color for BCI-21 or 15 refills each color for BCl11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJl- 
643B) $19.00. CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STY- 
LUS COLOR PRINTER - (Cart 5020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills each 
color $24.00. EPSON STYLUS COLOR Il - (S020047) Triple Black $19.00 (S020049). Tri-color (2 refills each 
color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 refills total) $19.00. 
EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color $24.00. EPSON STYLUS 
COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color $24.00. EPSON STYLUS 800/1000 
(S020025) 3-refill kit, black, $19.00. EPSON STYLUS COLOR 440 AND 640 Black refill kit. (S020187) 4 
refills plus free vacuum bottle $19.00. EPSON STYLUS COLOR 440, 640, AND 740 (S020191) Color refill 
kit. 4 refills of each color $24.00. HP DESKJET 500/550/560 (51608A, 51633A, 51626A) Black single refills 
$8.00. HP DESKJET 500/550/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color 
kit (5 refills each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack 
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C.M.Y). Tri-color kit (one 
refill each color) $24.00. HP DESKJET 600/660 (HP 51629A) Black three pack $19.00. HP DESKJET 
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP 516454) 
Black three pack $19.00. HP DESKJET 855C (HP 51641A) Tri-color kit (2 refills each color) $24.00. HP 
PAINTJET and PAINTJET XL (51606A) Black 3-bottle kit $19.00. HP PAINTJET and PAINTJET XL 
(51606C) Tri-color kit $24.00. HP PAINTJET XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINT- 
JET XL300 Tri-color kit (1 refill each color} HP 51639C,M.Y $24.00, HP THINKJET, QUIETJET, KODAK 
DICONIX 150 (51604A or 92261A) black 5 refills $9.00. IBM/Lexmark/Execjet/4076 (1380620) black 3- 
refill kit $19.00. IBM/Lexmark ExecJet IC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. 
Lexmark 3200, 5000, 5700, 7000, 7200, Optra 45 and Z51 (12A1970) 3 refills Black $19.00. Lexmark 
3200, 6000, 5700, 7000, Optra 45 and Z51 (12A1980) 4 refills each color $24.00. SNAP AND FILL SYS- 
TEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for HP 600-series) cartridges 
without making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tubing, and directions. 
STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR SNAP & FILL SYSTEM (black only) 4-oz. bot- 

tle $18.00; 8-02. bottle $34.00. Specify whether for HP 51626A or HP 51629A 


HARD-TO-GET PRINTER RIBBONS CRD 


Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855 $6.00; Centronics 700 Zip Pack 

$5.00; C. Itoh Prowriter Jr., Riteman C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; 

MPS 803 $5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 

1526 $5.00; Epson JX-80 4-Color $14.00. Printronix P-1013 $11.00; Star $J144 color 3-pack $29.00. 
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 


Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 
Add $4 per order shipping. CA residents add 7.75% sales tax. On ribbon orders over $50 deduct 10%. 


H.T. ORR Computer Supplies 


249 Juanita Way, Placentia, CA 92870-2216 
714- 528-9822 - 800-377-2023 - FAX 714-993-6216 


e-mail: Htorr@aol.com Ly 
http://members.home.net/htorr/index.htm 
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TELEPHONE LISTENING 
DEVICE WITH 
12 HR. RECORDER 


RADIO SHACK 
HTX 202/404 $22.50 
NEW NiMh HTX pack 
8.4V 1650mAh $ 39.60 

KENWOOD 
PB2/6/33/34 $ 28.60 
PB7/8/9/13/14/18 $ 34.60 
KNB6/7/12/14/16 $ 34.60 
PB10/26/26/32 $24.60 

CORDLESS DRILLS 
50% MORE CAPACITY. 

Any brand 7.2V $ 21.60 
Any brand 9.6V $ 29.60 
Any brand 12.0V $ 36.60 
Any brand 14.4V $ 39.60 
Any brand 18.0V $ 44.60 


mM ma mu 
teal eM TD 


Record telephone conversations in your office or home. Starts automati- 
Cally when phone is answered, records both sides of phone conversa- 
tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For 
telehone listening device separately $19.95 + $2 ship. 


For comprehensive 50 page catalog of Micro Video, VHF transmit- 
ters, Surveillance, and Counter-surveillance and much more! Send $3.00 


Call 321-725-1000 


USI CORP 


P.0. Box N2052 Melbourne,FL 32902 
COD’S OK 


Write in 41 on Reader Service Card. 
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THE EASIEST way to recover your lost 
master code. 16C5X, 16C62X, PALS, GALS, 
other microcontrollers, custom ASICs. Chip 
readers and other custom hardware. Check 
out our web page at www.acdinc.com for 
details or call 703-764-5361 or write 
Advanced Circuit Designs, Inc.,5765-F Burke 
Centre Parkway #317, Burke, VA 22015. 


CHAPARRAL MONTEREY 95 receiv- 
er. Complete with all books, remote $250, 
plus S/H and 10 ft. dish with new rotor and 
LNB free if you pick it up. 510-222-4445. 


MILITARY SURPLUS 


ELECTRONICS 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


DOSIMETERS/RADIATION 
DETECTING KITS. New Canadian military 
surplus, now illegal to import due to recent 
change in Arms Control laws. Ten dosime- 
ters, two chargers, two radiation meters 
wicarrying cases. Single D cell powers charg- 
ers and meters. Survival, nuclear war, nuclear 
power plants. $125 shipped US. Credit cards, 
checks. Dealers/quantities welcome. Steve 
410-879-4035 or Steve@swssec.com 


WANTED: ARC-5 receivers. | need 

about fifty receivers, preferably in original 

condition, but any would be considered. John 

a aa 312 Guilbeau, Breaux Bridge, LA 
S17. 


AUDIO — VIDEO 


— LASERS 


AUDIO & video equipment bought, sold & 
consigned. Microphones, limiters, consoles, 
amplifiers, analog & digital recorders, editing 
decks, tubes, old radios, test equipment, 
components, projection lamps, and much 
more! Please call Tom @ 856-222-0636, fax 
to 856-222-0638 or visit www.bibbtek.com 
Credit cards accepted. 


WANTED: PRO video equipment, VCRs, 
switchers, cameras, etc. Advanced Media 
702-874-1911. 


The P 


‘ 


Oo 


ELEY HI 


INTRONICS, 


rowancevace, ca. INC. 


THE POCKET PROGRAMMER 


as 


Intronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 

Tel. (913) 422-2094 


The portable programmer that uses the printer port 
of your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 

Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 
series from 16K to 8 Megabit with a 32 pin socket. 

Adapters available for Pic, MCU's 874X, 875X, 40- 
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang, 82/74 

Prom’s and Eprom Emulator to 32K X 8. 

Only $129.95 


Same Name, Address & Phone Number for 16 Years.... | 
Now isn’t that Amazing ? 


Add $5.00 COD 
Add $4.00 Shipping 


Fax (913) 441-1623 Visa / Master Charge / Amex 


ANTIQUE VIDEO TRANSFER SER- 
VICE: transfer any 2" QUADRUPLEX tape. 
Affordable fast! Phone/fax 415-821-7500 or 
415-821-3359. 5001 Diamond Heights Bivd., 
San Francisco, CA 94131-1621. 


BARCODE LASER scanner $20. 3MW 
HeNe laser $25. HeNe new in box $20. 10- 
ISMW HeNe high output laser/! 10V supply. 
$125. P&H $4. Christensen, 9257 3rd St. NE, 
Blaine, MN 55434. 


PC MONITOR AS SECURITY 
MONITOR. The VGA-80! accepts stan- 
dard NTSC or PAL inputs for display on any 
existing VGA/SVGA computer monitor. Small 
compact size. Over 600 lines of resolution, 
twice that of standard TV monitor! $69 
each. Dealers welcome. Matco, Inc., 
Schaumburg, IL, 1-800-719-9605, 


sales@matco.com or visit/order on-line at 
www.matco.com 


DISCOUNT CABLE converters, 
bullet snoopers, all makes and 


models: Genuine unmodified 
General instrument, Jerrold, 
Tocom, Scientific Atlanta, 


Zenith, Pioneer, Panasonic and 
more, Best warranty. Free cata- 
log 1-800-243-0962. 


NEW! CABLE converter electronic ser- 
vice equipment and supplies for most cable 
converter boxes, Highest service, lowest 
prices, Call Ken Erny Electronics. 24 hr. order 
and information hot line 516-389-3536. 


TO PRINTER PORT 


* WIRE 
* SWITCHES 
* RESISTORS 


awit) 
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* TRANSISTORS 

* TRANSFORMERS 
* TEST EQUIPMENT 
* NI-CAD BATTERIES 


NOTCH FILTERS | |0, (08.5, 106.5, 97.5 
75dB deep notch. $19.95 ea., 1-5 qty. $15.95 
ea., 6-10 qty. $11.95 ea., | 1-20 qty. $9.95 ea., 
21 or more qty. Call 24 hr. order and infor- 
mation hot line 516-389-3536. 


CABLE CONVERTERS. Original equip- 
ment with remote. Like new. Lowest prices. 
Guaranteed, ready to go. Limited models. 
Call for flyer 412-833-0773. 


CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or call 
1-800-436-8630. 


UNMODIFIED ORIGINAL equipment. 
Jerrold, SA, 125 channel converters. Lowest 
prices guaranteed. Dealers only. SA 8580 as 
low as $35. Call now 214-476-7177. 


THE EASIEST way to recover your lost 
master code. 16C5X, 16C62X, PALS, GALS, 
other microcontrollers, custom ASICs. Chip 
readers and other custom hardware. Check 
out our web page at www.acdinc.com for 
details or call 703-764-5361 or write 
Advanced Circuit Designs, Inc., 5765-F Burke 
Centre Parkway #317, Burke, VA 22015. 


DREAMCAST MOD chips, 4 wire 
model, $14 each. Also Playstation one mod 
chips.Auto Dino mode program.Works with 
all models up to 900X. Seven wire hook up, 
$5 each. Playstation two mod chips. New 2 in 
| program $30 each. 10% discount for 10 or 
more, mix and match kits. Kits come with 
complete color instructions, but do not 
come with wires. Call 703-764-5118 to place 
an order. Orders shipped via US mail 2 day 
COD. 


WHOLESALE CABLE TV box & acces- 
sories. Brand new unmodified Jerrold, 
Scientific Atlanta, Pioneer, etc. Please call |- 
888-561-4796 10-6pm. 


CABLE PARTS for all makes and 
models, raw boxes at low prices. 
Call 1-888-817-8100. No NY 
sales. www.chipplace.com 


UNMODIFIED CATV converters. 
Original equipment & 125 ch. converters. 
Repairs and upgrade. Low price guaranteed. 
Call 1-888-959-5589. 


When Visiting Disney World And Sea World. . . 
Come To The World Of Electronic Surplus! 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


Located At The Intersection Of I-4 
And Fairbanks Avenue. 


Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* COAX 

* RELAYS 

* HARDWARE 

* CAPACITORS 

* PANEL METERS 

* CIRCUIT BOARDS 

* INTEGRATED CIRCUITS 


HOURS: 
Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 


kkk kkk kkk 
We Buy Surplus 
Electronic Parts — 
FAX your list. 
www.skycraftsurplus.com 
FAX 407/647-4831 
PH 407/628-5634 
P.O. BOX 536186 
ORLANDO, FLA, 32853-6186 


VIEWMASTER 4000 converter, 
860MHz, 125 channels, volume 
control, STD/HRC/IRC. Brand new 
10 lot $49. Call for other acces- 
sories and qty. discounts. 877- 
885-8873. 


QUAD VIDEO CABLE MODULA- 
TOR. CVS-600 inserts 4 color or black & 
white composite video signals on unused 
cable channels, 8! thru 95.Watch 4 remote 
security cameras from any TV in your home! 
Built-in signal amplifier and comb filter elim- 
inates any ghosting and actually 
IMPROVES existing video! Only one unit 
needed with existing cable system. 
$199/each and $169/each in qty. of 4. 
Matco, Inc., Schaumburg, IL, 1-80-71 9-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 


CABLE BROKER’S is having their final 
blowout of our warehouse. The following 
unmodified equipment is available to other 
brokers and cable companies in 100 lots: 
Zenth ST 1600 550MHz $25 some dual cable 
input. VIP $12. Pioneer 6310 $40. 6111 $25. 
V5S8 $45. SA 8580 6 button $15. 8600 $40. 
You must prepay shipping on all orders $175. 
Se hablan espanol. Call 1-800-219-8618. 


CATV CONVERTERS WHOLESALE 
ONLY. Coolbxs 125V, Milleniums 3, 
Panasonics |75D, Boss, Avenger 2, Elite. For 
best dealer pricing, call: 702-860-7991. 


1-800-380-9530. SUPPLYING all 
your cable needs. Wholesale pricing on raw 
unmodified converters. This month's special 
Pioneer BA6110. Plus other models & man- 
ufacturers. Call for pricing. 


1-800-322-5286. SUPPLYING all 
your cable needs. Specializing in raw unmod- 
ified converters. Always large quantities in 
stock ready to ship. 


CABLE CONVERTERS Samsung vol- 
ume style 125 ch. $64. Price matching. More 
video accessories. 604-729-8917. 
http://www.blackboxes.xoasis.com 


CABLE PARTS & EVERYTHING. 
Parts & accessories. Best prices & quanti 
discounts. WE DON'T SELL BOXES. |-800- 
MODULE-0. 


RAW UNMODIFIED CONVERTERS. 
Thousands in stock.Any and all models avail- 
able. No minimum to buy. No order too big, 
no order too small. FORGET THE HYPE, $ 
ABSOLUTE LOWEST PRICES §. Call today 
412-798-1644, 


TELEPHONE/FAX 


BIZFON.COM PHONE system that is 
truly plug & play. Auto attendant and voice 
mail built in. Best deals at 732-840-1390 or 
hes@heselectronics.com 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 


769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, connectors, tanta- 
lum capacitors, electronic test equipment & 
most components. Hoffy Electronic Ent., E- 
Mail: Hoffiel }65@aol.com 818-718-1165, 
FAX 818-341-5506. 


CASH PAID FOR ICs. Military or com- 
mercial integrated circuits, transistors, 
diodes, any semiconductors. ELECTRON- 
IC SURPLUS, INC., 5363 Broadway, 
Cleveland, OH 44127. 216-441-8500 or fax 
216-441-8503, since 1946. www.electronic 
surplus.com 


RF TRANSISTORS, TUBES, 
TEFLON WIRE, SILVER MICA 
CAPS. 2SC2290, 2SC2879, SD1446, 
MRF455, MRF454, 2SC1969, 2SC2166, 
2SB754, TA7222AP, 2SC1947, TA7222AP, 
MRF247, MRF317, SAV7, etc., 3-SO0ZG $102 
Procom, 4CX250B, 572B, 3CX400A7/8874, 
3CX3000A7, 4CX400A, teflon wire specials 
1,000 ft. 16 gauge .15 cents ft., 1,200 fr. 18 
gauge .14 cents ft., silver mica caps, resistors, 
see our catalog for other products, Westgate 
1-800-213-4563. 


SEE OUR ad on 4-channel 2.4GHz wire- 


less systems in the AdMart section on page 
68. Matco, Inc. 


MATCO WILL design, engineer, and 
develop a 2.4GHz wireless 8 channel solu- 
tion for i. remote applications. FCC 
approved. Matco, Inc., Schaumburg, IL | -800- 
719-9605. E-Mail: nsales@mat-co. com Web 
site Www.mat-co.com 


AMAZING! 35¢ TOGGLE SWITCH- 
ES. Brand new. Rated 6Amp/125V. Hardware 
included. 1/4” panel hole. SPDT or DPDT, 
on-on or on-off-on. Minimum |00pcs./pack- 
age.Visa or MC, no COD. Gateway Products 
Corporation, |-800-830-9195. 


MICROCONTROLLERS 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


ATMEL 89CXXXX programmer, IBM 
parallel port, C++ source code, schematics, 
$250 + S/H. hetp://members.aol.com/ 
HawaiianComputer 


PIC & ATMEL PROGRAMMERS 
from $15.95 and $29.95! Visit www.electron 
ics!23.com for complete details. Amazon 
Electronics, Inc. Toll free 1-888-549-3749. 


PROGRAM PICs in BASIC. Complete 
package to get started includes: PicBasic 


compiler, EPIC programmer, cable, 
batteries, PIC 1 6F84. $159.95. 
www.elproducts.com 


CARL’S ELECTRONICS. Over 200 
electronic plans and kits, including the latest 
in spy and surveillance gadgets. Visit us at 
www.electronickits.com 


ANTIQUE 


ELECTRONICS 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
sp ie list. We buy, sell, and trade. KEY~ 
IAYS, INC., 937-847-2300 or fax 937- 
847-2350 or email buyer@keyways.com 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763- 
331 1/540-382-2935). 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


ALWAYS WANTED Western Electric 
theatre amps, speakers, horns, drivers, and 
tubes. Also seeking vintage tube equip. by 
Marantz, Mcintosh, and Tannoy. Chong Ong, 
10223 Valentino Dr. #7304, Oakton, VA 
22124. Tel; 703-255-3218, Fax: 703-255-3718. 
E-Mail: ongkt88@erols.com 


RADIO TUBES and phono. needles. 870- 
347-2281. 


a = # @~ QUALITY Parts 
ul See FAST Shipping 
- DISCOUNT 
4 J e \ Se 
Pricing 


fo R ATION 
16 Character X 2 Line In-Line Phone Filter 
LCD with Backlight NetSpeed (TM) EZ-DSL (TM) 
= 4 MICROFILTER. In-line phone filter 
Daewoo # 16216L-5-VSO Arg | Sed in conjunction with Net- A 
LFiL ul 


5 x 7 dot formal. 2.56" x 0.54” Speed’s ADSL data modems. 
viewing area. 3.15" x.1.41 Prevents interference a 
module size. LED backlight i ZZ between the modem and # 
Includes hook-up/spec sheet | cual telephone set and 

reduces the effect of POTS &§ 


CAT # LCD-53 a 
generated noise. Though designed 


¢ 720 10 for $6.50 each for a specific modem, it may be useful for other 
each 100 for $5.00 each 


data line applications. Four conductor mod 
phone jacks on input and output. Short cord 
for wall connection. UL,CSA listed 75 


with FCC part 68 regulations 
CAT # MTF-1 $2 each 


Ora Electronics # MP-700 7. 


Protects modem, faxand = ~jf-~ 

voice transmissions from & ; 

interruption. Prevents eaves- py | = 
dropping of phone conversations . ie) Litho gretg é =a 
The first device to answer or accessa ~~ moive GngriGcks 

line secures the line. All of the others are Nylon plunger moves 
denied access until the first device hangs-up. 0.75". Push or pull 
Easy to use. Installs in seconds between depen ding on polarity 
phone line and wall jack. Note: You need 


one unit for each instrument sharing a line Inches rocunmng Hardware 
_ 9 : and a 10” metal extension rod which fits 


{ 


CAT # TLM-20 10 for $12.50 through the hole in the end of the plunger. 
. Overall dimensions of actuator assembly 
$ 100 for $90.00 
“each ¥ (retracted): 8.42” x 2.35" x 1.15". Rubber boot 


protects against moisture and dust S 50 


Pigtail leads. CAT # DLA-1 ‘each 


1 Amp Switching Power 
Supply w/ Selectable Output 
3-4.5-6-7.5-9-12V 


Plug-in-wall regulated 
switching power supply. 
ideal for cameras, 
scanners, cell phones, 
compulers or any 
devices sensitive to 
power fluctuations. 
Input: 100 - 240 Vac. 

6 foot output cord has a 
coax DC power piug 
(2.1mm id, 5.5mm od). Tip 
positive. Ferrite snap-bead for 

EMI suppression. Compact, 3.23” x 2.23” x 


1.38" UL. CSA. CE. Cat ¢ PS-1225 
$102 10 for $9.25 each 
00 100 for $8.50 each 


ORDER TOLL FREE 


The perfect power supply for 
audio / video / telephone / 
communication/ small ra 
appliances / any device 
that normally uses a wall 
transformer. Provides all olf : 
the popular voltages & 
between 3 and 12 Vdc oats 
and it's regulated, so the voltage Se 
doesn't fluctuate when the load varies. A good 
multi-voltage lab supply for breadboard projects 
up to 1 Amp. Includes a set of seven of +9 

most popular power conneciors. 

CAT # PS-10 $122 oe 


Shop ON-LINE www.allelectronics.com 


MAIL ORDERS TO: 
ALL ELECTRONICS CORP. 
P.O. BOX 567 * VAN NUYS, CA 91408-0567 


States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited 


1-800-826-5432 


FAX (818) 781-2653 « 
E-MAIL allcorp @allcorp.com 


NO MINIMUM ORDER « All Orders Gan Be Charged to, Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail « 
Orders Delivered in the State of California must include California State Sales Tax * NO C.0.D » Shipping and Handling $5.00 for the 48 Continental United 
* Prices Subject to change without notice 


AVIATION 


ELECTRONICS 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


Looking for a great value? Subscriptions to Nuts & Volts are only 
$19 for a full year. Call Toll Free 1-800-783-4624 and use your Visa or 
MasterCard to order! OR visit our web site and take advantage of 

our special offer! www.nutsvolts.com © 


Motorized 20K Pot 


Shokai # WHE1604A 2 X 20KB 
Dual 20K linear pot 
Powered by a smail 
reversible DC 
gearhead motor 
At6 Vdc the pot varies AP 
from minimum to f 
maximum resistance, 
Or vice versa in about 
8 seconds. Pot and 
motor assembly are 
approximately 1.7” deep, behind 

mounting plane. 6mm flatted shaft is 0.7" long 
9 mm threaded bushing. These are new pots, 
prepped with 2.5" wires and a connector 


CAT# MPOT-20K 00 


10 for $35.00 each 


Nickel-Cadmium AA Cell 
(CEE (@ 
CAT # oon 


10 for $11.00 
$42 100 for $90.00 
“each 

Special Quantity Purchase 

Nickel-Metal Hydride 
AA “Flat-Top” Cells 
Panasonic # HHR-11AA0 
1.2 Volt, 1100 mAh “flat-top” rechargeable AA 
cells. These cells are designed for use in 
battery packs; they do not have the raised 
button found on most replaceable batteries 


0.55" diameter X 1.95" long. Large quantity 
available. Two styles: 


REGULAR-FLAT TOP . = 
CAT # NMH-110 Oe =) 3 


$ 50 |40pcs $1.25 * 120pcs $1.00 
“each 800pcs 85¢ each 

SOLDER-TABBED (Jie 

CAT # NMH-110T P 


$ 75 [40pcs $1.50 * 120pes $1.25 
each 800+ $1.00 each 


Rechargeable 
1.2 Volt, 650 mAh 


INFO (818) 904-0524 


Write in 42 on Reader Service Card. 
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‘SK-ISD-100’ Debugger+Programmer 


Qualified by andinhousetool , 


for Scenix Semiconductor 
In-system debugger for SX18/20/28/48/52 


Built in serial programmer 

Full speed emulation to 100mhz 
Real-time in-system code execution 
Low voltage emulation to 3 volt 
One level breakpoint 


Frequency synthesizer from 25khz to 105mhz 


Support external oscillator to 100mhz 


Source level and symbolic debugging for SASM, SXC and more 


Selectable internal frequencies 
External break and clock inputs 


Conditional animation break and Software animation trace 
Runs under Win 95/98/2000/NT4 via parallel port 

At $325, Comes with SASM Assembler, SXDEMO-NC board, 
SX28AC device and 18-pin, 28-pin SDIP headers; at $275 


without the SXDEMO-NC board 


PGM2000-SX Gang Programmer 
Stand alone 8 gang programmer 
Parallel Port Interface for on-line operation 
Different 8-socket DIP, SOIC, SSOP, TQFP, 
PQFP adapters for all SX18/20/28/48/52 
Adjustable programming voltages in 0.1V 


Codes and fuse reside securely in EEPROM 


of Master Control Unit 

Comes with Win 95/98/2000/NT4 software 
Also supports other processors via different 
8-socket adapter modules 

Starts at $1000 with one 8-up DIP adapter 


PGM-SX Programmer 

e Parallel Port Interface 

e 40-pin ZIF socket to carry device to 
be programed or program in-circuit 

e Win 95/98/2000/NT4 software 
Comes with SASM assembler 
Optional SOIC, SSOP, TOFP and 
PQFP programming sockets 
PGM-SX $149, SMT adapters $120 


TransdAtaA 


14330 Midway Road, Suite 128 
Dallas, Texas 75244 
Tel 972.980.2667 Fax 972.980.2937 
Email: info@adv-transdata.com 


www.adv-transdata.com 


Write in 43 on Reader Service Card. 


PUBLICATIONS 


BIG PROFITS — Rent antenna sites to 
paging, cellular, & PCS providers. Over 100K 
sites needed. Book shows you how to 
build, market, & operate an antenna site. 


325 pages. $25pp. MC/Visa. 
http://Antennasites@hypermart.net or |- 
877-877-0040. 


BASIC STAMP 2 users:“Inside the BASIC 
Stamp II" tells how the PBASIC interpreter 
works, how code is stored in EEPROM, how 
to optimize code for space and speed. 160 
ages, 50 illustrations, many examples. See 
ttp://members.aol.com/stamp2book Send 
$29.95 check or money order (US funds) to 
Brian Forbes, PMB 326, 19672 Stevens Creek 
Boulevard, Cupertino, CA 95014-2465. 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & hetp://www. 
militarycomponents.com 


HI-TECH SURVIVAL: |50+ books, soft- 
ware, special projects: electronics, comput- 
ers, internet, phones, security. CON- 
SUMERTRONICS, PO Box 23097, 
Albuquerque, NM 87192, 505-321-1034. 
www.tsc-giobal.com 


ROBOTICS 


CARL’S ELECTRONICS. Over 200 
electronic plans and kits, including the latest 
in spy and surveillance gadgets. Visit us at 
www.electronickits.com 


ROBOT BOOKS.COM visit our web 
site for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 


ARobot KIT from Arrick Robotics uses 
the BASIC Stamp Il. Quality metal construc- 
tion. Easy to assemble and very expandable. 
$235. http://www.robotics.com/arobot 
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THE FIRST adaptable bot base for large 
scale experiments! BOB, the platform from 
Tekwild Robotics is versatile and extremely 
powerful, Visit our website for complete 
specs! $379. 512-444-8611. 
www.tekwild.com 


ROBOTS WANTED: Dead or alive, 


whole or parts. Marvin (lowa Precision), 
Gemini, RoPet, Hubot, RBSX, Newton 
SynPet, ComroTot, ELAMI, ITSABOX, 
HeathKit (HERO JR, |, 2000, or Arm Trainer), 
Androbots (TOPO, BOB, Fred, and 
Androman), Rhino, Maxx Steele, Omnibots, 
etc. Also looking for robot prototypes, 
options, and literature, will pay cash. Please 
E-Mail rdoerr@bizserve.com Call 810-777- 
1313 or write to; Robert Doerr, 26308 
Cubberness, St. Clair Shores, MI 48081. 


Cer —o 


MOTOR CONTROLLERS, PWN, |2V, 
24V, 35A, many features from $40 
plus S&H. Info: 570-735-5053. Details: 
hetp://divelec.tripod.com Toll free orders 
(only) 1-877-679-1865. 


GEARHEAD MOTORS. 24V, 35 RPM. 
Manufacturer rated 900 pounds. $10 
plus S&H. Info: 570-735-5053 Details: 
http://divelec:tripod.com Toll free orders 
(only) 1-877-679-1865. 


PLANS — KITS — 
SCHEMATICS 


200+ ELECTRONIC PROJECTS. Secure 
WEB ordering @ www.matcopublish 
ing.com/plans|.htm or send $1 (refundable) 
for catalog. MATCO-5A, POB 509, Roseville, 
MI 48066-0509. 


CARL’S ELECTRONICS. Over 200 
electronic plans and kits, including the latest 
in spy and surveillance gadgets. Visit us at 
www.electronickits.com 


MAKE YOUR OWN PCB IRON-ON 
TRANSFERS for pennies apiece using a 
standard copy machine and materials avail- 
able at ANY office supply store. Just iron 
and etch. For complete details on this proven 
method PLUS step-by-step instructions on 
making your own PCBs, send $5 cash, check, 
or money order to Cale Industries, PO Box 
550, Calhoun, GA 30703-0550. US orders 
only. 

TUBE PRE-AMP kit, switched mode 
power supply for tube projects, surplus 
parts, used books, circuits archive. Visit 
www.lh-electric.com 


MANUALS — 


SCHEMATICS WANTED 


GIANT DIRECTORY ONLINE: Over 
500 dealers in used test equipment, used 
semiconductor production equipment, sur- 
plus lasers, optics, vacuum equipment, etc. 
Test equipment manual dealers, too! 
No registration. No cookies. 
www.big-list.com 


VARIAC VARIABLE transformer man- 
uals from General Radio and other manufac- 
turers. Call Frank @ 1-800-225-4876 or 
email: esp@elect-spec.com 


MISCELLANEOUS 


ELECTRONICS FOR 
SALE 


a te ed Le me ed 
SOLAR-POWERED FAN’ HAT. 
Baseball type hat with solar powered fan. 
Great for sports fans, golfers, etc.Available in 
red or blue. $19 plus $2.00 shipping. CA res- 
idents add 7.75% sales tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1-800- 
377-2023, FAX 714-993-6216. 


HIGH QUALITY TOOLS AND 
STAINLESS STEEL HARDWARE. 
European and American screw- 
drivers, nutdrivers, pliers, hex- 
keys, balidrivers, and more! 
Wiha, Bondhus, and Knipex. 
Stainless cap screws, machine 
screws, nuts, washers, U-bolits, 
and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, 
Fair Haven, Nj 07704. Telephone 
or fax 732-758-8388. E-Mail: 
w2tv@compuserve.com 


NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, and 
high voltage components and equipment. 
Guaranteed quality at reasonable cost. OE 
Technologies, Box 703, La Madera, NM 
87539. Ph: 505-583-2482, Fax: 505-583-9190, 
E-Mail: oetech@newmexico.com  http:// 
www.oetech.com 


HARD-TO-find parts: big screen screens, 
keypads, picture tubes, flybacks, tuners, CRT 
sockets, & modules for all TVs. Service man- 
uals. 478-272-6561. Scarborough TV, 1422 
Old River Road, East Dublin, GA 31027. 
scarboroughstv@pcnow.net 


ANAHEIM WIRE PRODUCTS. DIS- 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since |973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL, SXL, Plenum cable, Teflon 
wire, Multi-conductor cable, Irradiated PVC, 
SO-CORD, Mil-Spec wire, Building wire, 
Welding cable, Battery cable, Telephone wire, 
Shrink tubing, Cable ties, Connectors. Wire 
cut & strip to specs. If interested, please call 
1-800-626-7540, FAX: 714-563-8309. 
Visa/MC/Amex. SEE US ON THE INTER- 
NET: http://www.anaheimwire.com OR E- 
Mail: info@anaheimwire.com 


SAVE 15% ON EXTENSION 
CORDS. SPEC. PRICING WHILE SUPPLIES 
LAST! 14/3 & 16/3 power cords w/M & F 
ends.Various colors, 25,50, or 100 ft. Call for 
details. |-800-626-7540, fax 714-563-8309, 
or email: info@anaheimwire.com 


FREE FLYER on DBS, cable TV, phones, 
credit cards, schematics, health items. Bill |- 
800-879-9657. 


IT’S A M.E.S.S. Mostly Electrical Surplus 
Stuff. PLC components, operator worksta- 
tions, Fluke touch-screen, motor drives, 
power factor correction capacitors, temper- 
ature controllers and recorders, conductivi- 
ty analyzers, motor starters, large resistors. 
Peter 248-669-3604, fax 248-669-3411. 
stratigiccontrol@hotmail.com 


MISCELLANEOUS 


ELECTRONICS 


WANTED 


DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY- 
WAYS, INC., 937-847-2300 or fax 937- 
847-2350 or email buyer@keyways.com 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, relays, 
lamps, synchros. Hyness Company, 709B 
Delair Road, Monroe Twp., NJ 08831. Phone: 
609-395-1116, FAX 609-395-1117. 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 8/8- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


WANTED: BALANCING machines & 
vibration analyzing equipment manufactured 
by the following: Spectral Dynamics, 
Hofmann, Bentley Nevada, Schenck, IRD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 3 10- 
538-8273. 


CASH PAID FOR ICs. Military or com- 
mercial integrated circuits, transistors, 
diodes, any semiconductors. ELECTRON- 
IC SURPLUS, INC., 5363 Broadway, 
Cleveland, OH 44127. 216-441-8500 or fax 
216-441-8503, since 1946. www.electronic 
surplus.com 


WANTED: WESTERN Electric, RCA, 
Mcintosh, Marantz, JBL, EV, Altec, tubes, 
amplifiers, speakers, etc. Maury 713-728- 
4343, fax 713-723-1301. 


WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL 
COMPONENTS; MILITARY COM- 
PONENTS; ICs, MEMORY, TRAN- 
SISTORS, DIODES, CAPS, RELAYS, 
ETC. CALL LPS 562-439-2453 
FAX 562-439-0453. 


BBS & ONLINE 


SERVICES 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


MAGICIAN IS available to solve your RF 
prociee | will teach you in my laboratory 

jow to do it. Young engineers and techni- 
cians are welcome. SMT prototyping up to 
3GHz for customers, Minaret Radio, John 
Horvath ph: 909-943-3676. 


BUSINESS 


OPPORTUNITIES 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


Continued on page 70 


by Jon Varteresian 


Introduction 


recently bought a battery-powered 

quad for my daughter who has 
trouble using her legs. She presses a 
button on the handle bar to ener- 
gize the motor, and when she lets 
go, it stops. Since the quad makes 
her extremely mobile, she loved it 
immediately, but the jerking starts 
as the motor powered full on made 
her a little unstable. | saw a need 
for a controller that would gently 
start the quad, ramping up the 
power and torque of the motor, 


BAT 


$.1 - 18 Volts DC Input 


C2 


VDD 
GP 1/VrefiA1 
P GPS/OSC1 


PIC12C671 
PIC12C671-04/P 
DIPs 


HEXFET MOSFET 
100 IRLS40 
AX/.300X.100/.031 TO220AB/.058 
100QBK 


1UF 
P2105 
CAP_PL.100/.150W 


DC Motor 
S peceact 
~ Controller 


thus removing any jarring starts. 
And since | was at it, | added a 
maximum speed control so she 
could use it in the house at a 
reduced speed. She can also control 
the speed of the motor with a 
potentiometer which, when adjust- 
ed, smoothly controls the accelera- 
tion and deceleration. 


How it Works 


The heart of the DC motor con- 
troller is a Microchip Technology 
PIC12C671. The use of a microcon- 
troller allows extreme control over 


5 Volt Regulator 


Power regulator, SOTB9 
TK11650CT 
SM/SOT89/1234 


Power Supply Section 


Vcc 


BAT 


the motor with minimal hardware. 
The DC motor controller uses 
pulse width modulation (PWM) 
techniques to ramp the power 
applied to a DC motor up and 
down. A ramp from full off to full 
on is completed in approximately 
two seconds. The ramp characteris- 
tics are completely customizable in 
firmware to your exact specifica- 
tions. For example, you could apply 
an exponential ramp-up over the 
two seconds, or ramp up to 90% of 
the max speed in the first second 
and the remaining 10% over the 
remaining second, or even a ramp- 


Figure 1: 
Schematic 


C1 

1UF 

P2105 
CAP_PL.100/.150W 


SIP.100/TM1SQ/1/.100W/.100L 


HEADER 2 
None 
SIP.100/TM1SQ/2/.100W/.200L 


HEADER 2 
None 
SIP.100/TM1SQ/2/.100W/.200L. 
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Doc! Rotor Speed Controller 
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Figure 2: PWM Waveform “®"“™~ 4 


up over the first second and a ramp- 
down over the second. The 
firmware in this article ramps up the 
power to the motor linearly. To 


change how the PIC energizes the 
motor, you only have to enter your 
desired PWM curve into a table in 
the firmware (more on that later). 


The firmware assembly and 
compiled code are available at 
the Nuts & Volts website at 
www.nutsvolts.com. 

The DC motor controller can 
handle up to 28 amps and 18 volts. 
The HEXFET is packaged in a TO- 
220 and will require a heatsink at 
high currents. It can be used in one 
of two modes: 


1. With the potentiometer 
adjusted to select the maximum 
speed desired, power can be 
applied to the circuit and the PIC 
will ramp the power to the DC 
motor based on the power table up 
to the desired maximum, thus pro- 
viding a controlled acceleration. 
When power is removed, the motor 
will ramp down based on the 
momentum provided by the load. 
Usually, this provides a smooth 


Enter ISR 


Current_PWM 


20ms? (end) 


Target PWM 
Exit ISR = 
Current PWM? 


Set PWM 
10 to Low (off) 


Update Target_PWM 
for next time 


Get the same 
Target PWM 
From LUT 


Exit ISR 


Get previous 
Target PWM 
From LUT. 
LUT_index-- 


ExitISR <q—— 
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Preclear PWM 


10 to Low (off) 


Target_ PWM 


Zero? 


Set PWM 
10 to High (on) 


100ms expired? Exit ISR 


Read Pot 
and 
set Index_max 


LUT_index 
= Exit ISR 
Index_max? 


LUT_index 
< 


Index_max? 


Get Next 
Target PWM 
from LUT. 
LUT_index++ 


—————~ Exit ISR 


deceleration. 

2. Power can be consistently 
applied to the circuit and the motor 
speed will be controlled by the 
potentiometer. The acceleration and 
deceleration will be controlled by 
the PIC based on the power table. 


Before we get into the details 
of these modes, a closer look at the 
details of the circuit is in order. 


The Circuit 


The schematic for the motor 
controller is shown in Figure 1. It 
contains a Microchip PIC 12C671 
microcontroller, a voltage regulator, 
a high power HEXFET, and a sprin- 
kle of resistors and capacitors. Easily 
built in an evening, the applications 
for this circuit are extensive. 

U1, a TK11650UTL low drop- 
out power regulator, regulates the 
battery IN voltage to five volts for 
the PIC. The battery voltage can be 
anywhere from 5.1 volts to 18 volts. 
Capacitors C1 and C2, 1uF, are used 
as general filters. U1 is packaged as 
a SOT-89. This is a surface-mount 
device, but relatively large and easy 
to work with. It is used in this 
design because it is easy to get, has 
an extremely low drop-out voltage 
(80mV typical at 30mA load cur- 
rent), and requires very few external 
components. U2, a PIC12C671, is 
the microcontroller. It is operating in 
internal 4MHz clock mode. C3, a 
0.1uF capacitor, limits high-frequen- 
cy transients on the PIC’s voltage 
rail. This includes transients that 
may be externally present on the 
voltage rail, as well as transients 
that the PIC may generate. It really 
is not needed in this design, but it is 
good design practice. TR1, a 5k 
potentiometer, is used to set the 
maximum speed and resultant 
torque of the motor. U3, a IRL540 
HEXFET, is responsible for PWMing 
the motor’s return. This HEXFET has 
a special feature in that unlike most 
FETs, it is logic level controlled. This 
means that a relatively low Vgs is 
required to fully turn on the FET. 
Specifically, only around 3.5 volts is 
required to fully turn on the HEXFET 
at 25 degrees Celsius and 28 amps 
drain current. As the drain current 
drops, so does the Vgs required to 
fully turn on the FET. R1, one 100- 
ohm resistor, limits gate current in 
the event something ‘unexpected’ 
happens. 

Pin 3 of the PIC is configured as 
an output, and is used to drive the 
gate of the HEXFET. Pin 3 is a logic 
level high — +5 volts — when we 
want the FET and motor on. Pin 3 is 
a logic low, or 0 volts, when we 


pie 


want the FET and motor off 

There are only three connec- 
tions to the circuit-and they are 
described below 


Battery — This connection 
draws less than five milliamps 
Connect this to a voltage source 
greater than 5.1 volts and less than 
18 volts. This connection powers 
the on-board regulator that gener- 
ates +5 volts for the PIC 


Ground — Connect these pins 
to ground. For a small load of one 
amp or so, you only have to con- 
nect a single wire. For a larger load, 
connect both to ground. This will 
help limit the amount of voltage 
drop across the wires, due to the 
wires finite resistance. 


Motor Return — Connect these 
pins to the negative or output side 
of the motor. These connections 
connect directly to the drain of the 
HEXFET, and will be PWM’ed to 
control the amount of power going 
to the motor. 


You may have noticed that this 
design does not contain a fuse. This 
is because most of the powered 
vehicles manufactured today have 
an integral fuse in the battery. If 
your application does not have a 
built-in fuse, you should add one. 


The Firmware 


Before we examine the PIC 
firmware, a brief discussion of pulse 
width modulation is in order. PWM 
is nothing more than turning a sig- 
nal on and off very quickly. Figure 2 
illustrates the terminology for a 
PWM signal customized for this 
application. The PWM frequency is 
defined as the cycle time in Hertz. 
In the figure shown, the frequency 
is 1/20ms or 50 Hz. The duty cycle 
is defined as the ratio of the on 
time divided by the off time for a 
given period. In the figure shown, 
the duty cycle is 14ms/20ms or 
70%. Note that the ON time may be 
a logic low or a logic high depend- 
ing on your application. If this wave- 
form shown in Figure 2 represented 
the voltage applied to a motor, the 
motor would be receiving 70% of 
the maximum possible power 

By lowering the applied power, 
we lower the speed and torque of 
the motor as well, In this way, we 
can control the speed and torque of 
the motor. Keep in mind that just 
because we apply a 25% duty cycle 
PWM to our motor, this does not 
mean that the motor will run at 
25% of its maximum speed. The 
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Power Ramp Module 


Ground 


Maximum 
Speed 
Adjust 


Positive 


Negative <& 


relationship between power, speed, 
and torque is not initially intuitive, 
and does require a little experimen- 
tation, especially when the PWM 
duty cycle is small. In our case, it 
was desirable for the motor speed 
to ramp up as linearly as possible, 
thus removing any jarring starts. 
The target PWM value (in millisec- 
onds), along with its associated 
duty cycle for our case, is shown in 
Table 1. 

Each PWM step is held for 100 
milliseconds. With a total of 21 
steps, the entire ramp up sequence 
takes two seconds. 

When +5 volts is applied, the 
PIC initializes all software variables, 
configures all |/O, and sets up 
timerO for internal clocking and a 
prescaler value of four. This means 
that every time the internal instruc- 
tion clock ticks four times, the timer 
will increment by one. Remember 
that the PIC is executing instructions 
at (1/4 MHz * 4) or one microsec- 
ond. Since timerO has an eight-bit 
resolution, it will overflow every 256 
* 4 or 1.024 milliseconds. For this 
application, this is close enough to 1 
millisecond. This millisecond over- 
flow triggers an interrupt service 
routine that contains all the code 
for this design. The flow diagram 
for this ISR is shown in Figure 3 

The Current_PWM variable 
counts each one millisecond step in 
the 20-millisecond period and then 
resets to zero. Target_PWM defines 
the On portion of the PWM duty 
cycle for the current 100 millisecond | 
period, and PWM_MAX limits how 
high the duty cycle can get. 

The first thing the PIC does is 


check to see if the PWM I/O line 


Cortrolicor 


Motor Return 


Motor 


Controller 


DC Motor 


Switched 
Battery 


Momentary On Switch 


a 
‘ — 


On/Off Switch 


Foil Pattern of SOLDER (non-component) side 


OOOS aealiyqvueine Vt 
fo13n08] OJON NWS 
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PWM On time 


Step # in milliseconds Target Duty Cycle 

0 0 0.00 (Off) 

2 0.10 

2 4 0.20 

3 5 0.25 

4 6 0.30 

5 7 0.35 
6 8 0.40 

7 9 0.45 

8 10 0.50 

9 7 0.55 
10 12 0.60 

I 13 0.65 

12 13 0.65 

13 14 0.70 

14 15 0.75 

15 16 0.80 

16 17 0.85 

17 18 0.90 

i8 19 0.95 

19 20 1.00 
20 20 1.00 (On) 
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should be set to ON. This is done by 
checking to see if the Current_PWM 
variable is equal to 20 milliseconds. 
If it is, the PWM is set ON unless 
the TARGET_PWM variable is set to 
zero. This check allows the PWM 
output to be fully off. Current_PWM 
is then cleared to prepare for the 
next cycle. If the target PWM has 
been applied for 100 milliseconds, it 
is time for the next PWM step. The 
PIC reads the potentiometer to get 
the maximum PWM value and then 
picks the next Target_PWM value 
from the look-up table based on 
whether the current Target_PWM is 
equal to, greater than, or less than 
the maximum desired. 

lf the Current_PWM is not 20 
milliseconds, the PIC checks to see if 
the Current_PWM is equal to the 
Target_PWM value. If it is, the ON 


eDouble Sided 
Multi-Layer 


*LPI 


eSurface Mount 
~ ePunch Press 
Capability 


portion of the PWM is finished. The 
PIC sets the PWM 1|/O line to OFF. 
Nothing else happens until the 
PWM cycle is complete, and then 
the whole thing starts over. 

Should the PWM_MAX value 
fall or rise above the Target_PWM, 
the PIC will track to the new value 
smoothly, spending the desired 100 
milliseconds at each step. 


How to Use it 


Now that you know how the 
circuit works, let's hook it up. Figure 
4 contains the hook-up diagram for 
Mode 1 described above. In this 
application, somebody presses a 
momentary ON switch and the DC 
motor controller ramps the speed of 
the motor up to the desired maxi- 
mum over a two-second time peri- 


od. When the button is released, 
the motor comes to a stop. When 
the button is pressed again, the 
whole process repeats. The hook-up 
diagram for Mode 3 is similar 
except that the power ramp receives 
power all the time. Here the poten- 
tiometer is used to increase and 
decrease the motor's speed. 


Construction 


Construct the motor controller 
on standard perf board and point- 


EEE of FPEate rials 


All components available from www.digikey.com 


Ul Fixed five-volt power regulator TK | 1650CT 


C1i,C2_ |uF Tantalum capacitor P2105 

U2 PIC microcontroller PIC12C671-04/P 
: Eight-pin socket - 

TRI 5k potentiometer 575SS502 

Ri 100 ohm 1/8 watt resistor 100QBK 

U3 Power HEXFET IRL540 

Misc.: Perf board, hook-up wire, enclosure, and heatsink. 


Note the following is available from JV Enterprises: 


* A kit of all electronic components (you supply perf board, wire, and enclosure) 
including a pre-programmed PIC with source and HEX code is available for $19.95 
plus $3.20 S/H. 

* A Serpac SRI31 enclosure with fitted perf board for $9.00 plus $3.20 S/H. 

* Available separately is a programmed PIC12C671 with source and HEX file for $9.00 

plus $3.20 S/H. 


Personal check, MO, MC, VISA, DISCOVER, and AMEX accepted. 
Order online or call 978-928-5655. 
www.jventerprises.com 


to-point wire it, or use the supplied 
foil patterns to make your own 
printed circuit board. There is no 
special construction restrictions, 
however, keep in mind that for large 
currents, or extended periods of 
use, the FET will get hot. A 
heatsink, or a protective enclosure 
may be necessary. Also remember 
to use the correct gauge of wire; 
12 gauge should suffice for most 
applications. You can use 14- or 
16-gauge wire for low-current 
applications. NV 
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3mm LED — Red, Green, Yellow, as low as 

5mm LED —~ Red, Green, Yellow, as low as 

Let us quote on your specific LED needs 


AC-DC Converters, 7 outputs, 1000 mA $4.00 


Chemicals, see catalog 
WIRE: Hook-Up, Lead, Speaker & Telephone 


SEND FOR CATALOG* 
"$2.00 S&H Refundable with First Order 


DEMAR ELECTRONICS 
P.O. Box 7215, Algonquin, IL 60102 


Toll Free 877-655-6433 
Fax 847-854-4434 


Press-n-Peel 
Transfer Film 


1, LaserPrint* 
2. Press On** 
3. Peel Off 


8.5" x 11" Shts. 
* Or Photocopy 
“*Use standard 
heusehold iron 


Use Standard Sapper Clad Board 
20 Shts $30/ 40 Shts $50/ 100 Shts $100 
Visa/MC/PO/Ck/MO $4 S&H/Foreign Add $7 


Techniks Inc. 
P.O. Box 463, Ringoes NJ 08551 
ph, 908.788.8249 fax 908.788.8837 
www.techniks.com 


Vist Our E-Store On-Line! 


RS485/422/232/TTL 
ASC24T EA $45 Converters 4, 

Repeaters 

Fiber Optics 

Digital /O 

Multidrop RS232 

Custom Units 

© Auto TX Enable 
Extensive Interface Product Line 
RS232 “Extension Cords” 

Up to 115.2 Kbps, 4000 ft.++ 
Large Multidrop Networks. 
Isolated Units. Smart Units. 

Remote Relay “Extension Cords” 
Call the RS485 Wizards at: 


(513) 874-4796 


RES= R.E.Smith 


www.rs485.¢com 


True Windows interface 
Integrated Autoplace 

Multi-level Undo & Redo 

True Windows 32 bit cecilia 


Intelligent Cut, Copy and Paste - internal & external 
Forward design changes - Schematic to PCB 
Integrated Shape based AutoRouter (Optional Extra) 
Shape based copper pour and split power planes 


. 
a 
. 
© 
1 © Schematic and PCB Design as standard 
© 
© 
© 
© 
@ And now version 4.0 with many new features |! 


Call Ohio Automation (740) 596 1023 
www.numberone.com 


PCB EXPRESS, INC. 


"PROTOTYPE TO PRODUCTION’ 
S/SIDED: 5-days, 10 Pes. $275.00 
D/SIDED: 5-days, 5 Pes $300. 00 
D/SIDED: 5-days, 10 Pes. 
4-LAYERS: 5-days, 5 Pcs. 
4-LAYERS: 7-days, 10 Pcs. 
6-LAYERS: 5-days, 5 Pes. $950.00 
6-LAYERS: 7-days, 10 Pes. $1,175.00 

(Up to 30 sq. inch each, includes Tooling) 


$850 .00 


"SERVICES* — UL Approved 
SMOBC, LP1 mask & Legend 
Photoplotting, Electrical Testing 
Thru hole/SMT, Gold/Nickel Plating 
Routing and Scored Panel, Instant Quotes 


PH: (888) 427-2920, Fax (847) 427-1949 
E-Mail: cir1920@aol.com 
LOWEST COST & FAST DELIVERY 


SAMPLE COPY! — 
ANTIQUE RADIO CLASSIFIED 


Antique Radio’s Leading 
Monthly Magazine 
Articles — Classifieds - Ads for Parts & 
Services. Also: Ham Equip. — Books — 
Telegraph — 40's, 50's & 60’s Radios — 
Early TV — Auction Reports & more... 
1-Year: $39.49 ($57.95 by 1st Class) 
6-Month Trial - $19.95. Foreign - Write. 
fawem A.R.C.,P.0. Box 802-G23 gare 
at Carlisle, MA 01741 i) 
Call: 978-371-0512 — Fax: 978-371-7129 
Web: www.antiqueradio.com 


ASSEMBLY & 
ENGINEERING 


Producible designs since 1970 
Contract Engineering 
Embedded Microprocessors 
PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 
Instrumentation 
A/D and D/A 
Contract Assembly 
High-Speed Fuji Surface Mount 
Through hole 
Tum-key or Kit 
Run sizes one through thousands 
Test and burn-in available 
Bilocon Corp. 
800-736-5927 
*425-353-2276 
www.bilocon.com 


CABLE CONVERTS 


TV80/3.  -86/CH = TV86/3V/A 
TRIVISON 550/3 537.95 
VIEW MASTER = 2600 

125 CHANNEL UNITS 

TRI 860/3 1OLOT $49.95 
TRI 860/3V/A 10LOT = $59.95 


V/MASTER = 3800/3V/A 
FOSS WAREHOUSE DIS 
289 SCHENCK ST 
N TONAWANDA NY 14120 


800-473-0506 
800-488-0525 FAX 
716-694-6400 716-693-4322 FAX 
E/M FOSS‘@:BUFFNET.NET 
WEB PAGE: WWW.FOSSW.COM 


NO DISCRAMBERS ONLY CABLE CONVERTS 


VIDEO PRODUCT 


CNL-100 BX-120-P SX-800 
$49 $59 $79 
» 430 TV Lines Resolution 


» 9-14 VDC Operation 

« Infrared Sensitive 

+ $X-800 has Audio Output 

+ A-300 Camera Enclosure also available 


MATCO, INC. 
Schaumburg, IL 
1-800-719-9605 * 1-847-619-0852 FAX 
E-Mail — info@mat-co.com 
Website — www.mat-co.com 


*9¢ PER SQUIN, $100 SET UP, 
SMOBC, ONE OUNCE COPPER, 
PC 75, 1/16", ONE SOLDER MASK 
AND ONE SILK SCREEN. 
PHOTOPLOT S50. 


Gang Programmers 4 TO & Sockets WE 
CALL Advantech \abtool-848 8XGang 


ADVANTECH BETOOLS NEEDHAMS DATA 10 BP MICRO 
XELTEK SYSTEM GEIERAL ICE TECHNOLOGY CHROMA 
1295 Advantech Labtool-48 
895 Needham EMP-30 

869 EETool Topmax 

650 Xeltek Super?ro Ili 

629 ICE Tech Micromaster LV 
469 Xeltek SuperPro fF 

419 Needham EMP-20 

419 EETool Megamax 

379 Xeltek SuperPro LX 

299 EETool ChipMax 

279 Xeltek Rommaster |! 
209 Needham EMP-10 


LABTOOL 848 


rad hRy 
S&sr 
1085 EEToo! TopMax W/8XGang SELEC 

689 Needham SA-20 8X Gang 7ON 


General Device instruments | 

Sales 916-393-1655 Fax 916-392-4949 
Order Only Toll Free 800-760-3820 
WWW. GENERALDEVICE.COM 
WWW.LABTOOL.COM + 


DOUBLE SIDED 
PCBS 


“14¢ PER SQUIN, $150 SET UP, 
PTH, ONE OUNCE COPPER, 
FR4 1/16", TWO SOLDER MASK 
AND ONE SILK SCREEN. 
PHOTOPLOT S75. 


LOWEST PRICE IN THE INDUSTRY FOR PROTOTYPES 


DELIVERED IN5 WORKING DAYS. . 5 


THESE PRICES APPLY ONLY | 
PLEASE VISIT OUR WEB SITE FOR MORE INFORMATION AND TO RECTANGULAR PCBS “a 


OTHER PRICE EXCEPTIONS WWW. VANDVMACHY.COM 


3/4 WEEK DELIVERY 


WY _ van wacuy & Equip. Inc ae 


V&V MACHY AND EQUIP. INC. (HOUSTON TX: OFFICE) PH. (281) 397 8101 


MARKETING TECH. S.A. (MEXICO PLANT) PH. 011 525 3613351, FAX 011 525 3615996 


Stereo Microscopes 
Surface mount Assy. & inspection. 
All sizes of PC boards & instruments 
Photo & Video adapters for many. 
New with 5 year warranty. 
Catalog available. 


Seabind Technical Ph 650/ 367-8320 
3580 Haven Avenue 
Redwood City, CA 94063 
Jlittle@netwizards.net 


GPS Units from 
Communications Surplus 


Trimble SVeeSix-CM3 
6 Chan Differential Module & 
agnet Mt. Antenna 49.95 
Rockwell MicroTracker LP 
5 Chan NMEA Differential OEM 
Module _—s$ 539.95 
Call 713-526-8000 Or 
1-877-878-6GPS Or Fax 713-522-6309 


Email @ commsurplus@ev1.net 
or www.commsurplus.com 


MODEL 40-$109 
+ RS-232 interface 

+ 2B lines digital /O 

+ Eight analog inputs 

* PWM output 

+ Three stepper ports 


MODEL 100-$279 


+ 12-bit 100KHz A/D + Four analog outputs 
+ Three timer counters - 24 digital I/O 


MODEL 


PRAIRIE DIGITAL, INC. 


920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, Wi 53578 
TEL: (608) 643-8599 - FAX: (608) 643-6754 


TOGGLE SWITCH 
SUPERMARKET 
WHOLESALE 
PRICES 


FERTIK’S 


5400 ELLA ST., PHILA., PA 19120 
LARGE VARIETY ¢ FREE LIST 


pHiFax 219-455-2121 


FAX (281) 397 6220; 7° tie fhe 
— 


EPROMS ©: 25° 


270256 27 Asean 2701024 a 1 
27C512 0 28F010 
2732A bored 28F020 net 
27032 574000 28F040 MC68HC70 
270128 §74200 8749H SCBA 
27C64 270402 8748H PIC 16C56 
2716 270020 8741 PIC 16C54 
2708 270210 8742 PIC 16C622 
270512-90 270010 8744 GAL16V8 
G VID 
STATIC RAM JMEPROCESSOR [EreTER 
HM628128 8255 D-RAMS 
62256 8254 SIMM 
6264 80031 


cus ¢ Many more parts in stock 
* All major brands 
* All guaranteed 
E-Mail: eproms@aol.com 


TEL; (818) 774-9444 - FAX: (818) 774-0822 
WE BUY EX€ESS INVENTORY 


PIC MICRO TOOLS 


Easy Solderless Prototyping! 
On board RS-232, In Circuit 
Programming. No cable or chip 
i swapping! Fully Documented 
j} Starting at Only $39.95 


ISP PRO Programmer 

PIC - Scenix - Atmel - 12C - SPI 

in Circuit or on board. The last 

sie, poi ou'll ever have to 
uy! Only $59.95 


Program PIC’s in BASIC! 

Pic n’ Basic Compiler $89.95 

Pic n’ Basic PRO Compiler $149.95. 
Includes Windows IDE with ISP PRO. 


VISA « Master Card « American Express 
To Order Call 1-248-426-8144 Basic Micro 
33523 Eight Mile Ad #A3-261, Livonia, MI. 4815-2 
Visit us online http://www.basicmicro.com 


7152 S.W. 47TH S 
5 MIAMI, FL 3315S 


aay en 


Battery 
Charger ap 


New & 
Improved 


FOR GEL-CELL or LEAD ACID BATTERIES 
Features: Precision temperature tracking voltage ref- 
erence & three mode charging sequence. Standard 
kit is for 12V @ 1/2 or 1 Amp, user selectable. Can 
be connected to the battery indefinitely, will not 
overcharge. Weighs 2 pounds and measures 4”WxS- 
1/2°Dx2-1/2"H. Finished enclosure included in kit. 
Complete Kit Only . . . . . - $59.95 
Assembled & Tested $79.95 

CA Residents add 7.75% sales tax. S&H: $6.50 (insured). 
Foreign orders add 20%. 


SS Aza Engineering gramon visa! 


2521 W. La Palma #K + Anaheim, CA 92801 
(714) 952-2114 + FAX: (714) 952-3280 
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DC Adj. Power Supplies 


UPS, 250va to 3 kva, functional and 


nonfunctional email for list 
APC400 . 


SOE AY $65 
Power Conditioners, Oneac, TLC, 
Teal, Sola, various sizes ...email for list 


BML, Dranetz, and RPM 
Power Quality Monitors ......$500 & up 


www. powerqualityinc.com 
Email: info@powerquality.org 


ELECTRONIC KITS 


Amplifiers, Broadcasting, Fiber Optics, 
Radio, Security, Test Equipment, 
Voice Changers 


Great Prices! 
Schoo! Discounts!! Monthly Specials!! 


www.j-tron.com 


CALL J-Tron 


1-888-595-8766 
P.O. Box 378 
Elmwood Park. N| 07407 


Enter our online meter contest!! 


CAD software. 


ANIMATED 


Electroluminescence (EL) 
Experimenters Kit! 


Create your own animated lighting 
effects with Miller Engineering's ani- 
mated EL experimenters kit comes 
with a pre-programmed ready to run 
circuit board with 32 different chase 
patterns, one multilead EL lamp (EL 
lamp size: 1.7"°x 3.7”), set of color 
overlays and a complete instruction 
manual. EL lamps are paper thin 
and produce almost no heat. 


$29.95 Plus $3.00 S&H 


Miller Engineering, P.O. Box 282, 
New Canaan, CT 06840-0282 
Tel. (203) 595-0619 Fax(203) 322-6116 


www. microstru.com/exp.html 
Visa/MC accepted, personal checks must clear first 


COUNTER-SURVEILLANCE=$250 
HR! Electronic eavesdropping is unbeliev- 
ably widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating field 
of COUNTER-SURVEILLANCE! For FREE 
catalog call: 1-800-732-5000. 
HTTP:/WWW.SPY-CITY.COM 


EXPERT WANTED to design unusual 
computer for web access. 626-350-1302. 


DO YOU have a good idea you can't afford 
to develop? Apply for government funding. 
Guidelines and POCs; 358 pps. $69.00. 
Miltech, Box 7NY, Fairland, IN 46126. 


We also carry semiconductors, meters, 


Ss ©) RE EF ££. Ss 
Ss A EL BE 
4,006,000 WALL 
TRANSFORMERS 


OF? 


3VDC/100MA  .---- CXO99 .-.. $0.75 
6VDC/100MA .---- CS039 ---- $1.45 
S9VDC/100MA .... CR314 .-.- $1.45 
12VDC/200MA -... CS033 --.. $0.99 
13.5VAC/400MA-- CR574 ---- $1.29 
24VDC/500MaA ..-- CR174 ---- $3.40 
Min 1000/type -- Call for other types 


SURPLUS TRADERS 


PO Box 276, 
Alburg, VT 05440 
Tel: (01) 514-739-9328 
Fax: (01) 514-345-8303 

4 http://www. 73. com/w 


FREE CATALOG! 


: ™ 
CodeDesigner 


Advanced PIC Micro IDE for Windows 
Now it's never been easier to wnte BASIC programs 
for Microchip's PiCmicros. CodeDesigner’s advanced 
IDE lets you compile your BASIC source code and 
rogram your PiCmicro in one easy step! 
1) 
Liede pa Baaed bee baie Oe aif! 


OB RB CMR 8 oO wale he ee 
ver «Geer 


em a TO [Donnas es ek MRC , ee 


wi PicBasic Pro Compiler $289 95 
sic Micro Pro Compiler $189.95 
CodeDesigner Basic Stamp Edition $59.95 
VISA « Master Card - American Express - Discover 
1-888-820-9570 or 775-887-1538 CSMicro Systems 
http://www.codedesigner.com 


8 hr..22 min. DIGITAL 
VOICE RECORDING TIME 


=S—yy LCD displays recording time made, 
remaining time left, other operating 
2% 11 functions + Battery capacity left - 
Voice operating Record ON/OFF + 
|} Built-in Microphone and Speaker « 
External Microphone and Earphone 
Jack + Recording monitored with 
earphone * Select four files for 
Recorded Messages * Digital files 
can be stored in computer « 
Telephone Recording * Accessories 
included: Telephone Adapter, Earphone, 
External Microphone, Line-out Cable, 
Batteries, Voice Manager CD 
SIZE: 4 x 1-7/16 x 9/16 im. (10.2 x 3.6 x 14 cm) 
PRICE: $225.00 + $6.00 S&H 


SHEFFIELD ELECTRONICS 
P.O. Box 377940 + Chicago, IL 60637 
www.covertbug.com * Tel.: 773-324-2196 
E-Mail: Sheffield@covertbug.com 


TECHNICIAN WANTED for audio 
telephone conferencing. Tech wanted to 
design telephone conferencing unit. Located 
in El Monte, CA. Contact Larry at 909-688- 
6467. 


COMPUTER SAVVY’? Provide data han- 
dling service for government contractors. 
Restructuring created outstanding opportu- 
nity. Information and application $25. CD- 
ROM listing over | 70,000 government con- 
tractors $18. Miltech, Box 7NY, Fairland, IN 
46126. 


REPAIRS — SERVICES 


CIRCUIT BOARD design. Reverse engi- 
neer, schematic extraction existing boards. 
Prototype and production fabrication, 877- 
236-3223. www.circuit-applied-tech.com 
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ATTENTION: 
NEED URGENTLY COMPONENTS! 


Call TEL: (818) 705-1880 
FAX: (818) 705-1881 


Below Part #s are only a few examples 
MC68HC705C8A 
PIC16C56 
PIC16C622, ETC. 
GAL 22V10 


EPROM 
2732 

27C64 
270512 
270040 ETC. 


STATIC RAM 
6116-6264 
62256-62512, ETC 


PROCESSORS 
8151-8749-87C51 
8255, ETC 
SINACO ELECTRONICS 
SPECIALIZING IN HARD-TO-FIND PRODUCTS 


GAL16V8, ETC. 
FLASH EPROM 


28F016 ETC. 


PLUG AND PLAY EASY 
INSTRUMENT DESIGN PLATFORM 
FOR YOUR NEXT BIG IDEA 


SEE WHAT THE 


TM1000 


CAN DO FOR YOU 


WWW.TM1000.COM 


Data Design Corporation 
Gaithersburg, MD 
(301) 670-1157 


MAGNETS Online!! 


* Hobbyists 

* Experimenters 
* Science Fairs 
* Schools 

¢ Arthritic Packs 
¢ Engineers 

¢ Just Plain Fun 


Powerful, 
top quality, 
Industrial 
strength, 
permanent 
magnets for 
many uses. 


ULTRAMagnets.com 


Buy online at 
ULTRAMagnets.com 


(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per device. 
Also prototyping, design, and consulting ser- 
vices available. Call or send SASE to: Luzer 
Electronics, 4023 North 
Bayberry. Wichita, KS 67226. 
316-687-2127, FAX 316-687- 
3103. 


WANTED: MILITARY capacitors, resis- 
tors, transistors, diodes, ICs, semi’s, etc. 
Please fax/E-Mail excess lists & RFQs 818- 
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 


CIRCUIT BOARDS for projects, proto- 
types, short runs. From your artwork. Low 
rates. Atlas Circuits 704-735-3943. 
www.pcbatlas.com 


Discounts on Electronics Books! 
See page 46. 


PC BOARD 
SERVICES 


PCB Design Layout 
Thru Hole 
SMT 
Multilayer 
PCB FABRICATION 
In-house Prototypes 
Single and Double Side 
Plate Thru Hole 
ASSEMBLY 
Thru Hole 
Small Project Specialists 


Serving engrean and Hobbyists 
or 16 Years 
MIDLAND TECHNOLOGIES 
800-726-8871 Voice 
406-586-0300 FAX 


NEW! 
SERIAL LED M 
QSriser 


Coxon 
DUL 


v Bright attractive highly visible display- super efficient 
v Compatible size, mounting with LCD 2x16 display 
© 4 digits (0,.56" tall) plus decimal points 

v Customization available ar 
+ Serial RS-232 and (?C interface ——> | (i 
+ BOmm wide x 36mm high (3.15* x 147°) == 
Low power- less than an LCD display with backlight 
Reasonably priced- $29 in 100's $43 each in singles 
Order a few today for your next project 

http://www. Trexon.com 
email: speff@trexon.com 
Trexon Inc, 905-271-4477 Fax: 905-271-9838 


Build Your 
Electronics 
Library 
At A Price You 
Can Afford! 


Check out the 
Great Deals at the 
Nuts & Volts Bookstore!! 
(See ad page 46.) 

NOW WE’RE ONLINE!!! 
As a paid subscriber, you'll get 
10% off the listed price!! 


DON’T MISS 


“REEL” 
' DEAL! 


GET TWO 
1-YEAR SUBSCRIPTIONS 
FOR $20!! 


CHECK OUT PAGE 92 
FOR ALL THE DETAILS!! 


=<anpnanh = tgs 


Pisa t=. 


Putting the Spotlight on BASIC Stamp 


! 
" 
“ 
: 
: 
' 
- 


there who insist that. 


actually begins the 


new Stamp in years. 


— PART 2 


ast month, we introduced the BS2p and some of its 
really great features: LCD support, Dallas 1-Wiré™ 
support, I2C ... big improvements over the BS2sx 
and BS2e. And thanks to some astute beta testers 
and the hard work of the Parallax engineering staff 
(specifically, Chuck Gracey), it's actually been improved even more. 
Don't worry, the code is frozen now and about the time you're read- 
ing this article, the BS2p should be on the streets and making a lot 
of Stamp programmers very, very happy. 

Last month, we talked about LCDs, 1-Wire™, and 12C. This 
month, we'll talk about the updates, pin polling (firmware inter- 
rupts), and how to use the 40-pin BS2p. 


1-Wire Update 


The Dallas 1-Wire™ routines 
have been updated to allow bit- 
level support and high-speed com- 
munications. We can use the bit- 
mode capability with the DS1820 
to determine when the conversion 
is actually done instead of waiting 
for some default time (500 mil- 
liseconds is suggested by Dallas). 
Jeff Martin at Parallax showed me 
this trick and it turns out that the 
DS1280 will actually convert the 
temperature in about 225 to 250 
milliseconds. | know that 250 mil 
liseconds doesn't sound like a big 
savings when dealing with one 
sensor, but on a busy 1-Wire net- 
work, it could be valuable. 

Take a look at Listing 1 (an 
update from last month). Aside 
from adding some useful con- 
stants, there is a new routine called 
WaitForConversion. After the 
ConvertTemp has been sent, we 
can use bit-mode access to deter- 
mine when the conversion is done. 
When we read back a 1, the con- 
version is complete and we can 
move on to retrieving the newly 
measured temperature. The reason 
we allow 25 milliseconds between 
checks is to let the DS1820 finish 
the temperature conversion. 

You may have noticed that 
OWIN and 12CIN do not have a 
time-out parameter in their syntax. 
The BS2p defines this internally so 
it won't “hang" if no input is 


Well, we made ... 
2001. Yippee!!! You 
know, there are 
some calendar- 


math fanatics out 


this is the year that 


new millennium. | 
don't know about 
that, but what | do 
know is that this is 
the year of the 
BASIC Stamp2-SX 
Plus: the BS2p. All 


millennium-hype returned from a device. 
i ic j Effective Use 
aside, this is the best Of EEPROM Space 


Between last month and this 
one, a new command has been 


THERE’S A NEW STAMP IN TOWN 


added: STORE. This syntax is simple: 
STORE location 


Location is the program slot (0 to 7) to be used as the target for 
READ and WRITE. The default location number is the same as the 
current program and gets changed to the new program slot when- 
ever the RUN command is issued. The neat thing about STORE is 
that now we can take advantage of unused program slots and treat 
them like one large, flat EEPROM block. 

Listing 2 is a short demo that shows how to take advantage of 
STORE and all the available EE space in the BS2p. The routines in 
this program would be useful in a data logging application. For our 
demo though, all we need to do is connect to the BS2p. 

At the top is a constant called FirstSlot. This sets the first avail- 
able program slot to be used as general-purpose storage space. The 
demo assumes that program slot 0 will be used for main code and 
program slot 1 will be used for subroutines. This leaves program 
slots 2 through 7 (12,288 bytes) available for storage. Of course, you 
can adjust this for your own needs. 

Now that we know where we can start storing data, we can cal- 
culate how much is available. This is important so that we don't over- 
write a location or read back the wrong one. Both subroutines 
check to make sure that we are attempting to write to or read back 
a valid address. 

The program slot for our "big EEPROM" is calculated by dividing 
the required address by 2,048 (the EE size for each slot) and adding 
the FirstSlot constant. The offset into the correct slot is calculated 
by using the modulus operator (//). The STORE command is used to 
set the correct program slot and WRITE and READ are used as they 
normally would be. 

This feature is significant and we can thank Stamp guru, Tracy 
Allen, for suggesting it. If the available program slots don't provide 
enough EEPROM for your application, remember that there are a 
bunch of 12C EEPROMs that the BS2p can connect to with ease. 


Pin Polling (Firmware Interrupts) 


As much as we'd all like it to be, the BS2p is not capable of han- 
dling true interrupts — that's hard to do for any interpreter and the 
compact size of the PBASIC interpreter makes it even tougher. What 
the BS2p can do, however, is check on pins between PBASIC state- 
ments and take a specified action. When set up and enabled, the 
BS2p performs the following actions on a polled interrupt: 


1. Nothing 

2. Set an output pin to specified state 

3. Run another program 

4. Wait (pause program) until interrupt condition occurs 
5. Any combination of 2, 3, and 4 


Let me explain again so we're absolutely clear. When set up and 
enabled, the BS2p will check the state of polled-input pins between 
each PBASIC instruction. If the specified input condition is met, the 
"interrupt" state is made true and specified action(s) will be taken. 

To define input pins that will be polled, we'll use POLLIN. 
Here's the syntax: 


POLLIN pin,state 


The pin parameter will always be 0 to 15 and state will be 0 
(low) or 1 (high). When activated, the specified pin(s) will be polled 
between PBASIC instructions. 

When the interrupt state is true, polled-output pins can be 
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controlled. Once set up, the control over these pins is automatic and follows 
the interrupt condition. To define output pins, we'll use POLLOUT. 


POLLOUT pin,state 


The parameters are the same as with POLLIN, except that we're con- 
trolling an output. The state will be set on the specified pin when the inter- 
rupt condition is true. 

With polled-inputs and outputs defined, we'll use POLLMODE to 
enable them. 


POLLMODE mode 
The mode parameter will be from 0 to 15 with the following definitions: 


0. Deactivate polling and clear polled-inputs and outputs definition 
1. Deactivate polling and save polled-inputs and outputs definition 
2. Activate polling with polled-outputs only 

3. Activate polling with polled-run action only 

4. Activate polling with polled-outputs and polled-run action 

5. Clear polled-inputs configuration 

6. Clear polled-outputs configuration 

7. Clear both polled-inputs and polled outputs 


Modes 8 through 15 are the same as O through 7 except that the inter- 
rupt condition is latched. 

Here's a really simple little code snippet that will demonstrate polled- 
inputs and outputs. 


Setup: 
POLLMODE 0 clear and disable polling 
POLLIN 4,0 interrupt when pin 4 is low 


POLLOUT 0,1 ' make pin O high on interrupt 


POLLMODE 2 activate polled-outputs 
Loop: 

DEBUG "Waiting for interrupt",CR 

PAUSE 100 

GOTO Loop 


When you run this code, you see a DEBUG screen with the "Waiting ..." 
message happily scrolling by. Now press and hold the button connected to 
pin 4. The LED connected to pin 0 will light. Now release the button and 
notice that LED goes out. 

With the ability to control outputs with polled-inputs, you can create a 
"background logic gate" that operates while our Stamp program is running. 
Add this line to the code above and notice that either pin (4 or 5) will light 
the LED — a background OR gate. 


POLLIN 5,0 ' interrupt when pin 5 is low 


The nature of the BS2p lets us control polled-output pins with standard 
output pins. Try this code: 


Setup: 

POLLMODE 0 ' clear and disable polling 
POLLIN 0,0 ' interrupt when pin 0 is low 
POLLOUT 1,1 ' make pin 1 high on interrupt 
POLLMODE 2 ' activate polled outputs 
Loop: 

TOGGLE 0 ' toggle LED on pin 0 

PAUSE 100 

GOTO Loop 


Without polling defined, the only thing that would happen is that the 
LED on pin 0 would blink (due to the TOGGLE command). With polling 
active though, the LED on pin 1 will blink at the same rate as the LED on pin 
0 (in this case, in the opposite state). 

Keep in mind that the interrupt state is a global condition and if none 
of the polled-input pins meet their requirements, the interrupt state will be 
cleared. There will be times when you want to monitor a number of pins and 
take a specific action based on the inputs. This can be accomplished by 
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latching the interrupt 
condition and check- 
ing to see what 
pin(s) caused the 
interrupt state. 

Listing 3 is a sim- 
ple alarm program 
that latches the inter- 
rupt condition. Pins 
4 and 5 are set up to 
create an interrupt 
when pulled low. 
When the interrupt 
condition is true, the 
Alarm LED on pin 0 
is lit. In order to 
determine — which 
pin(s) caused the 
interrupt condition, 
POLLMODE 10 
(control outputs and 
latch interrupt condi- 
tion) is used. 

During the loop, 
scratchpad location 
128 is read to deter- 
mine any active 
interrupt pins. Since 
the interrupts have 
been latched, the 
variable iPins will 
show which pins 
were active during 
the polling cycle. 
With this information, we can create a simple display. Once we've taken 
action on the interrupt, we can reset everything by re-issuing the 
POLLMODE command. 

In the examples so far, our program spent time in a loop waiting for an 
interrupt to happen. With POLLWAIT, the BS2p can suspend program oper- 
ation until the interrupt condition is true. When the interrupt condition is 
true, the program resumes at the next line. 


POLLWAIT period 


POLLWAIT is very similar to NAP in that it puts the BS2p into low-power 
mode. Based on the period, the BS2p will "wake" from the low-power and 
scan the defined polled-input pins. If any of the conditions are met, the pro- 
gram continues, otherwise the BS2p goes back into low-power mode. The 
possible values for period are: 


0. 18 ms 

1. 36 ms 

2.:72 

3. 144 ms 

4. 288 ms 

5. 576 ms 

6. 1152 ms (1.152 seconds) 

7. 2304 ms (2.304 seconds) 

8. Wait without low-power mode 


Just as with NAP, any outputs will glitch when the BS2p comes out of 
low-power mode (period from 0 to 7) to do its check. Try this code: 


HIGH 3 ‘ turn LED on pin 3 on 

POLLIN 5,0 ' scan pin 5 for low input 
POLLOUT 2,1 ' light LED on pin 2 during interrupt 
POLLMODE 2 ' activate polled-output control 
Loop: 

POLLWAIT 0 ' low-power mode for 18 ms 

TOGGLE 1 ' toggle LED on pin 1 

GOTO Loop 


STAMP APPLICATIONS 
THERE’S A NEW STAMP IN TOWN 


Listing 1 Word 
Nuts & Volts - January 2000 tempIn.Bits 


‘ raw temperature 
* 1 = negative temperature 


{SSTAMP BS2p} 
* Celsius 
‘ Fahrenheit 


DS1820b. BSP 
.-. BASIC Stamp SX Plus <--> DS1820 Demo 
.»-. Jon Williams 
» Jonwms@aol .com 
-. 04 NOV 2000 
«-. 05 DEC 2000 ’ -----( Initialization ] 


LCD_Setup: 

LCDCMD LCDpin, 00110000 : 
LCDCMD LCDpin,%00110000 : 
LCDCMD LCDpin,%00110000 : 
LEDCMD LEDpin,%00100000 : 
LCDCMD LCDpin,%00101000 : 
LCDCMD LCDpin, 00001100 : 
LEDCMD LCDpin, $00000110 


This program reads and displays the ROM code and temperature data from a 
DS1820 (1-wire) sensor. 


Program requires 2x16 LCD 
- LCD.E --> Pin0d (pulled down [to ground] through 4.7K) 
A Pin2 (or grounded for write-only operation) 
Pin3 
i ' --—---[ Main Code ] 


Main: 
LCDOUT LCDpin, C1rLcD, ["BSP <---> DS1820"] 
PAUSE 2000 


-----[ Revision History ] 

DisplayROM: 
LCDOUT LeDpin,C1rLcD, ["DS1820 ROM:"] 
OWOUT DS1820pin, 1, [ReadROM] 
OWIN DS1820pin,2, (STR romData\8] 
LCDCMD LCDpin, Line2 
FOR idx = 0 107 

LCDOUT LCDpin, NoCmd, [HEX2 romData (idx) ] 

NEXT 


* send Read ROM command 
' read serial number & CRC 


05 DEC 2000 : Added status check for end-of-conversion 


* show ID, serial num, CRC 


PAUSE 5000 


TempDemo: 
LCDOUT LCDpin, C1IrLCD, ["CURRENT TEMP:"] 


ShowTemp: 


send conversion command 
check for conversion complete 
send read scratch ram command 


CON just print 
‘ * grab the temperature 


$01 clear the LCD 

$02 cursor home 

$10 cursor left 

$14 move cursor right 

$18 shift display left 
shift displayright 
Display Data RAM control 
address of line 1 
address of line 2 


degrees symbol 


OWOUT DS1820pin, OW_FERst, [SkipROM, Convert Temp] 


WaitForConversion: 
PAUSE 25 
OWIN DS1820pin, ON_BitMode, [tempIn] 
IF tempIn = 0 THEN WaitForConversion 


OWOUT DS1820pin, OW_FERst, [SkipROM, ReadScratch] 
OWIN DSi820pin,OW_BERst, (tInLow, tInHigh] 
' 1-Wire Support 


OW_FERst CON 
OW_BERst CON 
OW_BitMode 
OW_HighSpd 


tSign = sign * save sign bit 

tempIn = tempiIn/2 " round to whole degrees 
IF tSign = 0 THEN NoNegi 
tempIn = tempIn | $FF00 


Front-End Reset 
Back-End Reset 
extend sign bits for negs 


NoNeg1 ; 


ReadROM 
MatchROM CON 
SkipROM 
SearchROM 


‘ DS1820 control 
ConvertTemp CON 
ReadScratch CON 


read ID, serial num, CRC 
look for specific device 
skip ROM (one device) 
search 


do temperature conversion 
read DS1820 scratchpad 


' ROM data from DS1820 


tempc = tempIn 

tempIn = tempIn */ $01CC 
IF tSign = 0 THEN NoNeg2 
tempIn = tempIn | $FFO0O 


NoNeg2: 
tempF = tempIn + 32 


‘ display temps 


save Celsius value 
multiply by 1.8 


if neg, extend sign bits 


finish C -> F conversion 


LCDOUT LeDpin,Line2, [SDEC tempc, DegSym, " C"] 
LCDOUT LCDpin,NoCmd,[" / ", SDEC tempF, DegSym, " F") 


LCDOUT LCDpin,NoCmd, [REP " "\6] 
GOTO ShowTemp 
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‘ update temp display 


STAMP APPLICATIONS 
THERE’S A NEW STAMP IN TOWN 


When the program starts, the LED attached to pin 3 will light. Look care- 
fully. Notice the apparent pulsing of this LED? This happens when the BS2p 
comes out of low-power mode and all pins are momentarily made inputs. 
You can see the change by setting the period to a different value. What 
you'll observe is that as the period gets larger, the "glitching" becomes less 
frequent, but so does the polling frequency. Holding the button will make 
the interrupt active through every check and the LED on pin 0 will toggle at 
a rate determined by the POLLWAIT period. 

For applications where low-power mode is not required and POLLWAIT 
is desirable, set the period to 8. This causes the BS2p to wait for the inter- 
rupt condition, but doesn't put it into low-power mode. 

Finally, we can use POLLRUN to cause the BS2p to jump to another 
program slot when the interrupt condition is true. 


POLLRUN program 


The default program slot for POLLRUN is 0. If POLLMODE 3 or 4 is 
issued and no POLLRUN program was defined, the BS2p will jump to pro- 
gram O on the interrupt condition. If polled-outputs are also defined and 
enabled (POLLMODE 4), the outputs will be set before the new program is 
run, POLLRUN 3 and 4 have a "one-shot" behavior to prevent the BS2p from 
appearing to be locked up by continuously jumping to the specified pro- 
gram. 


Pins, Pins, And More Pins 


You asked for them, you got 'em. The BS2p comes in a 40-pin version 
that gives the Stamp user an extra set of 16 I/O pins. Using the additional 
pins is somewhat similar to using program slots — you have to alert the 
Stamp. All Stamp instructions that require pin numbers stay the same, that 
is, they expect a pin number from 0 to 15. What we have to do now is tell 
the Stamp which set of pins we want to use. 


There are two ways to select the second set of I/O pins: 


AUXIO ' select auxiliary I/O pins 
IOTERM 1 ' select auxiliary I/O pins 


To switch back to the main I/O pins, we can use either of the following: 


MAINIO ‘ select main I/O pins 
IOTERM 0 *' select main I/O pins 


In case you're wondering, polled-pins can be defined on both sets of 
\/O groups and all of them are active, regardless of which set of |/O pins are 
in use at the time. You can even determine which of the 32 pins caused the 


interrupt condition by looking into the scratchpad RAM (see below). 
Note that MAINIO, AUXIO, and IOTERM are not available on the 
BS2p-24 since it only has one set of 16 I/O pins. 


Read-Only RAM Locations 


As pointed out last month, the BS2p has twice as much scratchpad 
RAM (127 bytes) as the BS2sx. There are five bytes at the end of the 
scratchpad that are read-only and provide useful information 


127 Current program (low nibble) and STORE location (high nibble) 
128 Interrupt pin detection, main pins 0-7 

129 Interrupt pin detection, main pins 8-15 

130 Interrupt pin detection, auxiliary pins 0-7 

131 Interrupt pin detection, auxiliary pins 8-15 


Locations 128-131 can be used by your program to determine what 
pin(s) caused an interrupt condition. An active interrupt pin will be indicat- 
ed by a 1, regardless of its input state (activelow or active-high). The bits in 
these locations are active only when the interrupt is active, so you may need 
to latch the interrupt condition to determine the cause after-the-fact. 


More To Come 


To be honest, only a very lucky handful of us have had the opportunity 
to play with the BS2p, but with it rolling into production that will change 
very soon. | really think that the 
BS2p will become my default 
Stamp. Oh, don't worry, I'm not 
going to force you to upgrade for 
future projects; most of my code 
will be backward-compatible with 
the BS2. That said, there are a lot 
of neat 1-Wire™ and I2C parts that 
I'm interested in experimenting 
with — and I'm sure you will to. 

Be sure to visit the Parallax 
web site (www.parallaxinc.com) 
when you get the chance. With all 
the excitement surrounding the 
BS2p, they will be creating a sep- 
arate support page for BS2p pro- 
jects. Who knows, maybe they'll 


Jon Williams 


(972) 659-9090 
jonwms@aol.com 


Parallax 


post one of yours ... 
Until next time, 
Stamping. NV 


Happy 


(888) 512-1024 
www.parallaxinc.com 
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FirstSlot CON 2 
MaxAddr 


STAMP APPLICATIONS 
THERE’S A NEW STAMP IN TOWN 


Listing 2 
Nuts & Volts - January 2000 


{$STAMP BS2p} 


STORE. BSP 
. Uses STORE to create large, 
Author.... Jon Williams 
E-mail.... jonwms@aol.com 
Started... 05 NOV 2000 
Updated... 05 DEC 2000 


flat EE space 


This program demonstrates the use of STORE to create a flat 
"EEPROM space from program slots 2 - 7 (12,000 bytes). Program 
‘slot 1 is reserved for subroutines. 


start with pgm slot 2 


CON 8 - FirstSlot * 2048 - 1 


flat EE address 


pam slot for storage 
address for storage 


Listing 3 
Nuts & Volts - January 2000 


{SSTAMP BS2p} 


.. Simple alarm system demo using BS2p pin polling 
-.. Jon Williams 

jonwms@aol.com 

05 DEC 2000 

05 DEC 2000 


Started... 
Updated... 


This program demonstrates BS2p polled-inputs and polled-out 
put control. Two pins are monitored and will control an out- 
put (alarm) pin, The interrupt condition is latched to deter- 
mine the cause. 


DEBUG "Big EE Size: ", DEC MaxAddr + 1, 


RANDOM eeData 


GOSUB 
DEBUG 
DEBUG 
DEBUG 
DEBUG 
GOSUB 


DEBUG 


eeAddr 
PAUSE 250 


WriteBigEE 


“,DEC eeAddr,CR 
",DEC slot,CR 


" bytes",CR,CR 


' create data 
' write to flat EE 


",DEC addr,CR,CR 


"data out... ", DEC eeData," 
ReadBigEE ‘ 
"data in.... ", DEC eeData," 


= eeAddr + 1 // MaxAddr 


WriteBigEE: 
IF (eeAddr > MaxAddr) THEN NoWrite 


slot 
addr 


(eeAddr / 2048) + FirstSlot 
eeAddr // 2048 


STORE slot 
WRITE addr,eeData 


NoWrite 


RETURN 


ReadBigEE: 
IF (eeAddr > MaxAddr) THEN NoWrite 


slot 
addr 


(eeAddr / 2048) + FirstSlot 
eeAddr // 2048 


STORE slot 
READ addr,eeData 


NoRead: 


VAR _—sciéByte 


POLLMODE 0 

POLLIN FrontDoor, 0 
POLLIN BackDoor,0 
POLLOUT AlarmLED, On 
POLLMODE 10 


DEBUG Home, "Monitoring... 
GET 128,iPins 


iPins 


IF (iPins = 


DEBUG 
DEBUG 
DEBUG 
DEBUG 
DEBUG 


= iPins >> 4 
0) THEN Loop 


CR,CR 
Detected",CR 

“CR 

"Front Door: 
"Back Door: 


"EGR 


get data from flat EE 


check for bad eeAddr 
calc pgm slot 
calc address in slot 


check for bad eeAddr 
calc pgm slot 
calc address in slot 


interrupt detect pins 


clear and disable polling 
interrupt when inputs low 


alarm LED on interrupt 
latch interrupt condition 


get cause of interrupt 
move to lower nibble 
no alarms 


alarm screen 


DEC iPins.Bit0,CR 
DEC iPins.Bit1,CR 


AlarmLED CON 0 
FrontDoor CON 4 ' front door input 


BackDoor CON 5 ' back door input ' give time for display 


PAUSE 3000 
DEBUG CLS 
POLLMODE 10 : 


GOTO Loop 


reset polling 
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something 
te sell? 


Try the classifieds!! 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting handwritten copy. 
Calculate the number of words and multiply it by the appropriate rate (see RATE PER 
WORD section). Include any charges for bold and/or CAPPED words, any artwork costs 
that would be applicable, and/or costs for boxing your ad (explained below). Choose the 
appropriate classification for your ad(s) to appear in (see below). If no classification is indi- 
cated, it will be placed in Misc. Electronics or wherever we deem most suitable. Enclose 
your name, address, phone number, and Nuts & Volts account number from your 
mailing label (if available) for identification purposes. Include full payment — CLASSI- 
FIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your completed order to: 
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 92879. 


RATE PER WORD 


The ad rate for current PAID subscribers is 60¢ per word. All others pay $1.20 per 
word. There is a $9.00 minimum charge per ad per insertion. 


WORDS IN BOLD AND/OR ALL CAPS 


Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 20¢ 
extra per word. The first two words of each ad are bold capped at no charge. Indicate bold 
words by underlining. Words normally written in caps (e.g.,|BM) and accepted abbreviations 
such as VAC or MHz are NOT charged as all cap words. Use a two-letter abbreviation for 
states. 


PHOTOS, DRAWINGS, AND BOXES 


A photo or drawing may be run at the top of your classified ad for an additional $10.00 (1 
depth max.) for camera-ready art. No wording is allowed in this area. To BOX your ad, 
include an additional $50.00 for copy-only ads, or $75.00 for ads with art or photos. Photos 
may be emailed to classad@nutsvolts.com. 


EMAILING OR FAXING IN AD COPY 


You may email or fax in ad copy or changes before the closing date (5:00pm on the 5th) 
using MasterCard or Visa. Include credit card expiration date, the name that appears on the 
card, a daytime phone number, and your Nuts & Volts account number. Email ad(s) to 
classad@nutsvolts.com or fax to 909-37 1-3052.Ads without credit card information will not 
be listed as received until payment is received in full WE DO NOT CALL, EMAIL, OR 
FAX BACK VERIFICATION OR QUOTES OF EMAILED AND FAXED-IN ADS. 
For verification of emailed or faxed-in ads, please call 909-371-8497. 


DEADLINE 


Prepaid ads received by 5:00pm on the closing date (5th of the month) will appear in 
the following month's issue.Ads postmarked through the 5th, but received after the closing 
date, will be placed in the next available issue. No can ellations or changes after the Sth. 
Cancellations and changes must be submitted in writing. 


IMPORTANT INFORMATION 


All classified ads are running copy only. No special positioning, centering, dot leaders, extra 
space, etc. is allowed. All advertising in Nuts & Volts is limited to electronically related 
items ONLY.All ads are subject to approval by the publisher.We reserve the right to reject 
or edit any ad submitted. We do not take ad copy or changes over the phone. We do not bill 
for classified ads. Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their subscription expi- 
ration date. NO REFUNDS. Credit only. No credit for typesetting errors will be issued 
unless you cfearly print or type your ad copy. 


10. Ham Gear For Sale 120. Components 
20. Ham Gear Wanted 125. Microcontrollers 
30, CB/Scanners 130. Antique Electronics 
40. Music & Accessories 135. Aviation Electronics 
50. Computer Hardware 140. Publications 
60. Computer Software 145. Robotics 
70. Computer Equipment Wanted 150. Plans/Kits/Schematics 
80. Test Equipment 155. Manuals/Schematics Wanted 
85. Security 160. Misc. Electronics For Sale 
90. Satellite Equipment 170. Misc. Electronics Wanted 
95. Military Surplus Electronics 175. BBS & Online Services 
100. Audio/Video/Lasers 180. Education 
110. Cable TV 190. Business Opportunities 
115. Telephone/Fax 200, Repairs/Service 
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USING VOLTAGE REFERENCE 
AND 


TEMPERATURE SENSOR ICs 
(Part 1) 


by Ray Marston 


Ray Marston shows — 
in this opening episode 
of this new three-part 
series — how to use 
various popular ‘volt- 
age reference’ ICs. 


Voltage 
tolerance 
at +20°C 


Device 
number 


LM329B 6.9V 
LM336B-2.5 2.49V 

LM385 Adjustable 
(1.235V-5.3V) 
1.235V 

2.5V 


+5% 
+2% 
+2% 


LM385 - 1.2 
LM385 - 2.5 


+2.4% 
+3.0% 


his new three-part 
series looks at practi- 
cal applications of 
various precision ‘volt- 
age reference,’ ‘cur- 
rent source,’ and 
‘temperature sensor’ ICs. Most of 
the ICs specified in the series are 
commercial-grade types, manufac- 
tured by National Semiconductor 
and various other companies, and 
are widely available; most of them 
are also made in ‘industrial’ and 
‘military’ grades, with greatly 


Drift 
PPM/°C 
(max) 


Reference 
operating 
current 


0.6-15mA 
0.4-10mA 
13A-20mA 


15A-20mA 
20WA-20mA 


Figure 1. Voltage reference IC selection chart 
(National Semiconductor ‘commercial-grade’ shunt-output 
devices, with 0-70°C operating range). 


Use your PC as a scope and datalogger! 


Parallel Port Scope 


walyzer, and digital 


$79-$ 


Environmental Logging 


record temperature, humidity, etc 


enhanced specifications. This 
opening episode of the series 
deals exclusively with modern volt- 
age reference ICs. 


VOLTAGE REFERENCE IC 
BASICS 


Voltage reference ICs are sim- 
ple units that house a precision 
temperature-compensated volt- 
age reference device and an out- 
put buffer stage. The reference can 
be of the ‘band-gap’ type, which 


+9 to +40V 


Out 


R. 
Se (+6.9V) 


+ 
poi | LM3298 


Rs 


generates a stable low-noise output 
of (usually) about 1.22V, or of the 
‘subsurface zener’ type, which (in 
modern devices) usually generates 
a stable output of about 6.9V. 

The output buffer acts as a 
current-boosting (and sometimes 
voltage amplifying) regulator, and 
may be of either the shunt or the 
series type. ICs with shunt outputs 
can normally be used in exactly 
the same way as a simple zener 
diode voltage regulator, Figure 1] 
gives basic details of five popular 


Figure 2. 
LM329B 
ov outline and 
LM329B basic 
reference 


( 5.8V) circuits. 


ov -8 to -40V 


Positive reference 


osziFOX 


s handheld scope 


Negative reference 


‘commercial-grade’ voltage refer- 
ence ICs manufactured by 
National Semiconductor. Details of 
these five ICs are as follows: 


The LM329B 

The LM329B is a low-cost 
zener-based precision 6.9V refer- 
ence that can operate over the full 
0.6mA to 15mA current range. It is 
usually housed in a three-pin plas- 
tic package, as shown in Figure 2, 
which also shows basic ways of 
using the device as a positive or a 
negative 6.9V reference. In these 
circuits, the Rs value is chosen to 
set the desired operating current, 
as in a normal Zener diode. Figure 
3 shows a simple way of boosting 


the LM329B output via a non- 
inverting op-amp stage to make a 
10V reference generator (a precise 
10V can be set by trimming the 
Cal control). 


ADC Virtual Instruments tum your PC or laptop 
into a sophisticated storage scope AND spectrum 


ENVIROMON - 
humidity & light sensors, door position, etc. 
Record for 365/24 without a PC even if power 
fails. Monitor 30 sensors 400 yds away. With Jfor display, 
Remote audio fprinting in color. Inputs to 
100V, trigger, backlit LCD. The LM336B-2.5 

sé The LM336B-2.5 is a low-cost 


(ar @ band-gap based precision 2.5V 
www.saelig.com 716-425-3753 * -3835 (fax) saelig@aol.com Technalozy Limited ® 


(nominally 2.49V) reference volt- 
age generator and is housed in a 
Stocked in NY by Saelig Company: Virtual Instruments, 12C and embedded controllers, BITlink 2-wire 
networks, RS232/422/485, frame grabbers, etc. See www.saelig.com for Product of the Month! 


temperature (thermistor), 


ha dhe ds g 
scope and DVM - stand- 


alone or plugs into your PC 
store-to-disk, 


analyzer AND multimeter. Display simultaneously 
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or 
333kS/s versions. Great for schools, test depts, etc. 
Input to Excel! LabView/NT drivers included. 


cables and easy software. 
alarm. Use TC-08 for most thermocouples, 


PC-based Instruments! 


Download FREE demo software. Sales only: 1-888-7SAELIG 


three-pin TO-92 plastic package; 
Figure 4 shows the IC’s outline 
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Figure 3. Buffered 10.0V 
reference with single-ended 
supply. 


OV 
Trim range = +120mV 
(a) 


and basic usage circuits. The IC’s 
third pin can be used to either trim 
the output voltage by about 
+120mV, as shown in Figure 5(a), 
or to trim the IC for minimum tem- 
perature coefficient (in which case, 
the output must be set to 2.490V), 
as shown in Figure 5(b) (where 
D1 and D2 must share the same 
thermal environment as the 
LM336B-2.5 IC). 

Note that the LM336B-2.5 can 
be operated from a widely variable 
supply voltage (up to 30V maxi- 
mum) by feeding it via an LM334 
constant-current generator IC 
(described in detail in next 
month’s episode of this mini- 
series), as shown in Figure 6 
(where R1 sets the constant-cur- 
rent value at 1mA). 

Figure 7 shows how the 
LM336-2.5 IC can be used — in con- 
junction with an external square- 
wave generator — to make a square- 
wave ‘voltage calibration’ generator 
for use in oscilloscopes, etc. 

In this circuit, the 2N3904 
transistor shunts the LM336-2.5 IC, 
and is alternately driven fully on 
(saturated) and fully off via the 
external squarewave generator 
(which usually operates at 1kHz 
and can thus provide a 1mS time- 
base calibration function); the vari- 
able Cal control is trimmed to give 
an accurate 2.5V peak-to-peak 
squarewave output. 


(b) 


The LM385- series 


LM385- series of ICs combine a 
band-gap reference and a shunt 
booster to make ‘micropower’ 


ov 
LM336 - 2.5 


Out 
(-2.5V) 


2k2 


-5V 


Positive reference Negative reference 


Figure 4. LM336B-2.5 outline and basic 
reference circuits. 


Figure 5. 
LM336B-2.5 
‘trim’ circuits 
to give 
(a) voltage and 
(b) temperature 
coefficient 
compensation. 


Trim range = +70mV 


The National Semiconductor 


devices that can operate at cur- 
rents ranging from a few 
microamps to 20mA. There are 
three basic devices in the series: 
the LM385-1.2 is housed in a 


Figure 6. 
LM336B-2.5 
voltage 
reference, 
using a wide 
supply 
voltage 
range. 


Figure 7. 
LM336B-2.5 
squarewave 

voltage 
calibrator 
generator 

circuit. 


Out 
(+2.5V pk) 


TO-92 package and generates 
1.235V output; Figure 8 shows the 
ICs outline and basic application 
circuits. The LM385-2.5 is housed 
in the same type of TO-92 pack- 


LOW COST 


Dominos are rugged, miniature 
encapsulated controllers that 
com- bine lots of analog and 
digital |/O with a fast control- 
onented floating-point BASIC to 
provide a one-stop computation 
and Control solution for cost- 
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ov 
1.24V Reference 


Figure 10. LM385 outline and basic application circuits. 


Figure 8. LM385-1.2 outline (a) and basic circuits 
showing (b) reference from 1.5V battery, 
(c) micropower reference from 9V battery, and 


(d) reference from wide supply voltage range. 


+3.7 to 30V 
LM334 


3k3 


age and generates a fixed 2.5V 
output; Figure 9 shows two basic 
usage circuits for this IC. Finally, 


Take Our Cash... 
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If you've got systems or spare 
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WORKING OR NOT. 
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the plain ‘LM385’ is a three-pin 
version that can be adjusted, via 
its FB (feedback) terminal, to give 


Figure 9. Basic 
LM385-2.5 circuits 
showing 
(a) micropower 
reference from 9V 

supply and (a) 
(b) reference 
from a wide-range 


ICL8069CCZR outline 


supply. 


in the range 1.235V to 5.3V; 
Figure 10 gives details of this 
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a precision ‘micropower’ reference 


Figure 11. 
ICL8069CCZR 
outline (a) and 
basic ICL8069 

application 

circuit (b) as 
a 1.23V 
reference 
generator. 


device. 

Note in the Figure 8(d) and 
9(b) circuits that the LM344 
device is an adjustable constant- 
current generator IC, and will be 
described in some detail in Part 2 
of this mini-series. 


MISCELLANEOUS 
VOLTAGE REFERENCE 
ICs 


Several companies other than 
National Semiconductor manufac- 
ture popular types of voltage refer- 
ence ICs. Among the best known 
of these are Harris Semiconductor, 
SGS-Thomson, and Analog 
Devices. The remaining sections of 
this month’s article briefly describe 
the most popular voltage reference 
ICs produced by these three manu- 
facturers. 


The ICL8069 (Harris 
Semiconductor) 

The ICL8069 is a temperature- 
compensated band-gap voltage 
reference IC with a typical output 
voltage of 1.23V at an operating 
current of 500y1A. The IC’s operat- 
ing current can be varied over the 
range 501A to 5mA, and its output 
voltage typically shifts by only 
15mV when the current is varied 
over this range. The ICL8069 is 


Bottom view 
1CL7107 
(or similar) 


Ref Hi 


(a) 


Figure 13. TL431CZ outline (a) and 
basic application circuit (b) as a 2.5V 
reference generator. 


Figure 12. Basic ICL8069 100mV 
reference generator for a DVM IC 
circuit. 


Note: 
ICi= TL431CZ 


V+ = 
+12 to +30V 
2 


Vout = 


out 
(2.5V to 33V) 
ci 8 10V 41% 


4 
OV 


(b) 


Figure 15. Outline (a) of the REF-01CP, plus basic 
application circuits as (b) a fixed and (c) a trimmable 


Figure 14. Basic TL431CZ application circuits as 
(a) a programmable reference voltage generator and 
(b) a variable reference voltage generator. 


produced in eight sub-types (each 
defined by a four-letter suffix). The 
best known of these is the 
ICL8069CCZR, which is housed in 
a TO-92 plastic package, can be 
used over the full 0 to 70°C tem- 
perature range, and has a typical 
output voltage temperature coeffi- 
cient of 0.005%/°C. 

Figure 11 shows the IC outline 
that is specific to the 
ICL8069CCZR, together with the 
basic application circuit that 
applies to all ICs in the ICL8069 
range. This particular application 
circuit is designed for use with a 
5V supply. The 6K8 resistor sets 
the IC’s operating current at a 
nominal value of 5501\A. The 
optional 4117 capacitor can be 
used to enhance circuit stability if 
the IC’s output is loaded by capac- 
itances in excess of 200pF. 

Finally, Figure 12 shows the 
basic ICL8069 IC used as a 
100mV reference voltage generator 
for use in an ICL7107 (or similar) 
DVM (digital voltmeter) IC circuit. 
RV1 must be trimmed to set a pre- 
cise 100mV output between the 
DVM IC’s Ref Hi and Ref Low 
input terminals. 


The TL431CZ (SGS-Thomson) 
The TL431CZ is a tempera- 


ture-compensated band-gap volt- 
age reference IC with a program- 


mable shunt output that can be 
set to any value between 2.5V and 


10V reference generator. 


36V via two external resistors. The 
IC is housed in a three-pin TO-92 
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Figure 16. Outline (a) of the REF-02CP, plus basic 
application circuits as (b) a fixed and (c) a trimmable 
5V reference generator. 


package, can be used over the full 
0 to 70°C temperature range, and 
can (within sensible power dissi- 
pation limits) be operated at load 
currents in the range ImA to 
100mA. Figure 13 shows the out- 
line of the TL431CZ, together with 
its basic application circuit as a 
2.5V (nominal) reference voltage 
generator. 

Figure 14(a) shows how to 
use the TL431CZ as a program- 
mable reference voltage generator 
in which the output voltage can 
(when the IC is powered from an 
adequate supply source) be set at 
any value within the range 2.5V to 
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course will 
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36V via the R1/R2 potential 
divider. The basic V,,,, formula 
shown in this diagram is valid if 
the current flowing through the 
series-connected R1/R2 potential 
divider is at least 100 times 
greater than I,,,,, which has a 
maximum value of 5.2uA (1.8uA 
typical). Thus, to generate a 10V 
output, R1 must equal 3xR2, and 
the R1/R2 combination must have 
a total resistance of less than 
20K. 

Finally, Figure 14(b) shows 
how to use the TL431CZ as a vari- 
able reference voltage generator, 
in which the output voltage is fully 
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Figure 17. Outline (a) of the REF-O3CNB, plus basic 
application circuits as (b) a fixed and (c) a trimmable 2.5V 
reference generator. 


variable from 2.5V to 33V via 
multi-turn pot RV1. Note in both 
Figure 14 circuits that the R, 
value should be chosen to set the 
IC’s operating current to 1mA or 
greater (0.5mA absolute mini- 
mum). 


The REF-Ox series (Analog 
Devices) 

Analog Devices manufacture 
a variety of precision voltage ref- 
erence ICs, the best known of 
which are their ‘REF-Ox’ series of 
laser-trimmed band-gap devices 
with short-circuit proof outputs. 
There are three basic ICs in the 
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series: the REF-O1 type generates 
a basic output of 10V, the REF-02 
type generates an output of 5V, 
and the REF-03 type generates an 
output of 2.5V. In all cases, the 
output voltage has a basic preci- 
sion of +1%; the output voltage 
can, however, easily be externally 
trimmed (by up to +3.3% in the 
REF-01, and up to +6% in the 
REF-02 and REF-03) via an exter- 
nal 10K pot. Note that the REF-02 
provides a regular 5V output, plus 
an additional high impedance 
temperature-sensitive ‘tempera- 
ture coefficient’ (TC) output volt- 
age that changes linearly from 
577.5mV at 0°C to 724.5mV at 
70°C. 

The REF-01, REF-02, and 
REF-03 are each produced in a 
number of sub-types (each 
defined by a multi-letter suffix), 
offering a variety of packaging 
and parameter options. The most 
popular of these ICs are the 
REF-O1CP, the REF-02CP, and the 
REF-O3CNB, which are each 
housed in an eight-pin plastic 
package, can be operated over 
the full 0 to 70°C temperature 
range, draw a basic operating cur- 
rent of ImA, can provide up to 
20mA of output load current, and 
consumes a self-limiting current 
of 30mA under shorted-output 
operating conditions. 

Figures 15 to 17 show the IC 
outlines and basic application cir- 
cuits of the REF-O1CP, the REF- 
O2CP, and REF-O3CNB. In each 
case, diagram (b) shows the IC 
used in its basic (fixed output volt- 
age) operating mode, and dia- 
gram (c) shows it used in the 
trimmable output mode. Note in 
Figure 16 that the temperature- 
sensitive ‘TC’ output of the REF- 
02CP is provided on pin 3 of the 
IC. NV 
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QUEST IONS 


Don’t forget to check 
out the new online 
electronics forums 
at the Nuts & Volts 

website. There are 

currently boards for dis- 
cussing Robotics, 

Microcontrollers, 
Radio, Computers, 

and a General forum for discussing 

any electronic topic at all. We'll 
even add new dedicated boards for 
hot topics. Just let us know! 

Want to get a jump on things 
before the magazine arrives? The 
Tech Forum questions are posted 
on our websife on or before the 
first of each month. Unanswered 
questions from recent issues are 
there also. 


| want to build a circuit to read 
AC current and DC current. 

1. Current range: O to 200 
amps, 115V/220V AC 6O cycles. 
Current range: O to 200 amps, DC. 

2. Hook circuit to inputs of VOM 
with AC/DC current inputs 10 amp 
(VOM) + 20 amp (VOM) inputs. 

3. Build its own circuit with built- 
in meter to read current AC/DC, no 
VOM. 
1011 Charles Whitman 

Ocala, FL 


Is there an inexpensive way to 
input NTSC video into the USB ports 
on my computer? | don't recall seeing 
any articles in past issues. 

| use my computer as a security 
monitor, but would like to 'watch' 
more than one camera. 

The software program 
(Supervision Cam) vendor tells me 
that the program will monitor several 
cameras by just opening new 'config- 
urations.' | was told that it will auto- 
matically open the 'next available’ 
video input device. 

1012 Donald J. De Sario 
Akron, OH 


| am looking for circuits that will 
convert a high-frequency smoke 
alarm siren to a low-frequency or 
wide {low-to-high) siren. 

This is because many seniors 
(my father-in-law included) have high- 
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frequency roll-off and cannot hear a 
smoke alarm. 

The ideal circuit would be sound 
powered and simply attached to the 
external case of an existing smoke 
detector using a speaker/micro- 
phone pickup, but I'd consider 
AC/battery powered designs that 
would detect the siren of a detector 
going off and add additional amplified 
low alarm frequencies. 

1013 Thomas Dickson 
Molino, FL 


| want to hook up a Jupiter GPS 
receiver to any microcontroller to 
read Lat/Longitude information. Can 
someone please tell me how to do 
that, or point me in the right direc- 


tion? 
1014 Ray 
via Internet 


| have a Realistic DX-300 which 
seems to have been "“twiddled." | 
would like to realign the selector so it 
works in a somewhat linear manner, 
so it will agree with the dial. 
RadioShack doesn't have a clue as to 
where | can get a service manual, but 
does have a user's manual. 

Since nothing is labeled this is 
useless unless | want a lifetime pro- 
ject tracing things out! No one on the 
Internet (that | can find) has a service 
manual either. | think it is Korean, but 
| don't remember who made it. Any 
suggestions? 
1015 David Pemberton 

Flagstaff, AZ 


I've been trying to find a source 
for two unrelated parts for the past 
year and obviously need help. 

1. A good used capstan motor 
for a Teac X-3 reel-to-reel tape 
recorder. 

2. An IF xformer for the Heathkit 
BC-1A tuner (second IF). 

1016 Mitch Gembala 
via Internet 


Is there an ISA card | can install 
INSIDE (not external receiver) my 
computer, that would perform the 
same function as a 4DTV Digital 
Satellite Receiver (made by Gl), for 
my 16 ft. horizon-to-horizon antenna? 

| know there's a PCI TV capture 
card with remote control, as well as 
an ISA FM radio card for Windows. 


) Nuts & Volts Magazine, 430 Prin 


Je 


eland Court rona 


R EMail te forum@rutinvales: com 
So, why not a digital and/or analog 
satellite card, too? 

| know there's an external satel- 
lite receiver which provides Internet 
directly from the satellite, but I'm just 
interested to get audio/video in digi- 
tal/ analog from a card, to be mount- 
ed INSIDE my computer. Can anyone 
tell me (and other interested N&V 
readers) of any firm manufacturing 
such a receiver? 
1017 Dan 
via Internet 


| have a Philips model 
1520ASESO1 monitor that | would 
like to fix. | have checked a few web 
sites, but to no avail. Where can | get 

a schematic for this monitor? 
1018 Jeri McCord 
via Internet 


ANSWERS 


ANSWER TO #11002 - NOV. 2000 

| need a schematic and parts list 
for a power supply from a Mcintosh Il 
si computer, model APS-O6. 


As you found, schematics for 
Macintosh computers are nearly 
impossible to find. But there are still 
possibilities if you're trying to repair 
one. 

The Macintosh Ilsi that you men- 
tioned is old enough that it has very 
little value. You should be able to pick 
up a used power supply or even a 
whole computer for the money you'd 
spend on a Sam's schematic. 

Try ebay or one of the used Mac 
dealers such as Nuts & Volts adver- 
tiser Shreve Systems (1-800-227- 
39711 or www.shrevesystems.com). 

Doug Smith 
Roscoe, IL 


ANSWER TO #11004 - NOV. 2000 

How can the 120V AC section of 
a motion detecting security light be 
eliminated, and the remaining 24V 
circuit be wired to run off a wall 
transformer? 


The first thing that you will notice 
after you examine your circuit board 
in detail — after the transformer, 
after the bridge rectifier, and after 
the regulator circuit — is that the 
actual electronic components on the 


* Include the question number that 
appears directly below the question 
you are responding to. 

.*Payment of $25.00 will be sent if 
your answer is printed. Be sure to 
include your mailing address if 
responding by E-Mail or we can not 
send payment. - 

*Your name, city, and state, will be 
printed in the magazine, unless you 
notify us otherwise. If you want your 
email address printed also, indicate 
to that effect. 

*The question number and a short 
summary of the original question 
will be printed above the answer. 
*Unanswered questions from a past 
issue may still be responded to. 

* Comments regarding answers 
printed in this column may be print- 
ed in the Reader Feedback section if 
space allows. 


All questions should relate to one or 
more of the following: 


1) Circuit Design 3) Problem Solving 
2) Electronic Theory 4) Other Similar Topics 


INFORMATION/RESTRICTIONS 

* No questions will be accepted that 
offer equipment for sale or equipment 
wanted to buy. 

*Selected questions will be printed one 
time on a space available basis. 
*Questions may be subject to editing. 


HELPFUL HINTS 

*Be brief but include all pertinent infor- 
mation. !f no one knows what you're ask- 
ing, you won't get any response (and we 
probably won't print it either). 

*Write legibly (or type). If we can’t read 
it, we'll throw it away. 

* Include your Name, Address, Phone 
Number, and email. Only your name, city, 
and state will be published with the ques- 
tion, but we may need to contact you. 


board don't operate at 120 volts, or 
even 24 volts, in almost all cases. 
You need to trace the circuit 
past the step-down transformer and 
bridge rectifier, and even past this to 
the actual running capacitors or one 
of the chip's input [+] lead, to deter- 
mine the actual running voltage. 
Every motion detector that | have 
modified runs in the five-six volt 
range, but this doesn't mean that 
yours will run at this range, and may 
actually run at 12 volts or more. 
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Regardless, you need to find this 
exact voltage and then *separate* 
the old power supply leads or trace 
coming in from the transformer, if 
possible, and simply attach a battery 
supply or wall transformer to this 
point to continue power to the board. 

Where is this point? It will be dif- 
ferent on each brand of detector sen- 
sor, but you need to find one of the 
large electrolytic capacitors [prefer- 
ably] and tap in at that point with the 
new power supply. 

In most cases, you don't have to 
actually disconnect or cut out the old 
leads because the bridge rectifier will 
isolate any reverse current but, if it 


ANSWER TO #12008 - DEC. 2000 


doesn't, you will need to cut the trace 
or wire that causes a reverse drain. 

The biggest problem that you will 
most likely encounter is that if you 
use an inexpensive wall power supply 
that doesn't contain adequate filtra- 
tion, it will generate noise, glitches, 
spikes, and other components into 
the feed line that will spike your 
detector board and possibly trigger 
your sensor falsely or lock up the 
entire system. If this occurs you need 
to add standard filtration such as 
multiple capacitors, etc., to the 
power supply to reduce or eliminate 
these defects from your feed line. 

| have found that a battery-pow- 


| have two AM broadcast stations within a few miles and a very strong 
overload problem, specifically a 2a+b signal at 3.850 (smack dab in the heart 


of the 8O-meter band). 


How about a schematic or source for a highpass filter that cuts off the 
AM broadcast band? Since | am using a transceiver, it would have to handle 


about 100 watts. 


How about a bandpass filter? It will clean up your transmitter signal, as 
well as reject the broadcast signals that are mixing in your receiver. 

This design is a three-pole elliptic with redundant coil. The input and out- 
put impedance is 50 ohms. It will attenuate the broadcast band and trans- 


mitter harmonics 40 dB or more. 


The schematic shows multiple capacitors, which are needed to handle 
the current at 100 watts transmitter power. 
Five hundred volt capacitors would be okay, but the RadioShack 2KV 


units are inexpensive. 


The coils are all #16 wire-wound on a one-inch form (see table). You can 
place the coils quite close together if they are at right angles to each other. 
Since the capacitor tolerance is 10%, you will have to measure them and 
select the trim cap to come as close as possible to the values given in the 
table. Two percent tolerance will be adequate, but the closer, the better. The 


A and B caps are the same value. 


The coils are calculated to be the right value, but you will still have to 
adjust them by compressing or lengthening the winding. 

The procedure is to connect the L and Cs (L1 and C1A, C1B + trim) to 
form a resonator, then use a grid dip meter or other means to find the res- 
onant frequency. The desired frequency is listed in the table. 

If you build the filter, but leave the junctions of L1 & C1 and Le & Ce, also 
L4 & C4 and L5 & C5 unconnected, then you can grid dip each coil without 


interference from the others. 


Table 
ACAP CAPpF LuH COILTURNS LENGTH FREG MHz 
1 1500 3290 631 & 0.62" 3.49 
2 180 445 1.47 8 0.73" 6.23 
3 680 1690 1.08 Ve 0.78” 3.72 
4 470 1240 4.11 16 1.24" 2.23 
5 1000 2900 ‘555 5 Q:77 3.97 
MET O48 
Pa > es Russell Kincaid 
Milford, NH 


* TRIM CAP 
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ered circuit, followed by a trickle 
charging circuit eliminates most of 
these problems simply because the 
battery pack acts like a capacitor and 
filter that suppress most of these 
glitches. 
Chris 
Bieber, CA 


ANSWER TO #110014 - NOV. 2000 

| am working on a low-budget 
robotic system, and would like to use 
a buried wire or cable to guide the 
robot. | need to know a cheap way of 
building the hardware. 


Connect an audio frequency 
oscillator to a speaker driver. 

Physically separate the two con- 
ductors that would normally connect 
to the speaker. 

Arrange those two wires in the 
form of a current loop. Part of the 
loop is the wire defining the path for 
your robot. 

Keep the other part of the loop, 
the return part, physically well sepa- 
rated from the part that marks the 


TO #11001 - NOV. 2000 
| need a 7.8 DC power supply at 1 
amp. Can anyone help me? 


#1 If the power source is 110 VAC 
and you are not too fussy about regu- 
lation, then the quick solution is to call 
Jameco at 1-800-831-4242 and 
order the catalog number 127511 
wall wart for $5.95. The rating is 1 
amp at 8 VDC and it's even UL listed. 

They have also a power supply kit, 
catalog number 177050, for $17.95 


#2 \f you want a 7.8 volt DC one 
amp power supply, just buy a nine-volt 
one amp power supply and two one- 
amp silicon diodes. A diode drops .6 
Volts across its junction, so two will 
drop the 1.2 Volts that you need to 
make 9 volts into 7.8 volts. Connect 
the two diodes in series with the posi- 
tive lead of the power supply. 

Any of the diodes 1N4001, 
1N4002, 1N4003, or 1N4004 will 


#3 Below is a circuit that should fit 
your requirements. 

It is an adjustable voltage regula- 
tor circuit that utilizes an LM317T 
positive voltage regulator. 

The suffix "T” on the part number 
designates a TO-220 “power tab" 
package, which the manufacturer 
specifies can supply in excess of 1.5 
amps, when properly heatsinked. 


LM317T 


ADJUSTABLE VOLTAGE REGULATOR 


path. 

Run the audio oscillator at a fre- 
quency of 2,000 Hz, or higher. 

For the sensor on the robot, you 
can use a small coil of wire. For 
example, use a telephone pick-up coil 
such as catalog number TPX-1 avail- 
able from All Electronics 1-800- 
826-5432, for $1.50 each. 

Your application may need two 
sensors, one on the left and one on 
the right side of the robot. 

Steering information can be 
obtained by comparing the magni- 
tude of the signals from the two sen- 
sors. 

The Jameco (1-800-831- 
4242) function generator kit catalog 
number 20685 at $24.95 and the 
audio amplifier kit 125111 at $6.95 
would give you the parts you need to 
“excite” the current loop. 

The amp will drive an 8-ohm 
speaker; you may need a 10-ohm 
current limiting resistor in series 
with the current loop. 

The pick-up coils are phase-sen- 
sitive. One coil should be arranged 


that might work, and if it didn't, you 
would learn how to build your own lin- 
ear supply. 

Or, if you want something to get 
the job done for sure, just call Ocean 
State Electronics at 1-800-866-6626 
and order the variable supply Model 
XP-581 for $69.95. It can source 1.5 
amps into 2.5 to 20 VDC, and has 
built-in voltage and current meters so 
you can watch what you're doing. 

Jack 


Warrenton, OR 


work. The 1N4001 is RadioShack 
part number 276-1101. 

The RadioShack Unlimited SV 
power supply RSU 11327673 will 
work if regulation is not critical. Or you 
can use a well-regulated 13.8V supply 
such as MCM #72-6621 
(www.mcmelectronics.com) and 10 
diodes. 

Rex Tincher 
Kettering, OH 


Output voltage is adjusted by 
means of a 2K potentiometer. 

For the most precise ‘control of 
the output voltage, | would advise a 
high-quality, multi-turn pot. A pot such 
as this can be supplied by Digi-Key 
Corp. for about $3.00 (Digi-Key P/N 
3299W-202-ND). 

The LM317T is also available 
from Digi-Key for about $1.00 (P/N 
LM317T-ND). 

A hint: keep the 
input voltage as low as 
possible [i.e,, a couple 
of volts or so higher 
than your desired out- 
put voltage) to mini- 
mize the amount of 
heat produced by the 
regulator at full load, 
and don't forget to 
properly heatsink the 
LM317T. 

Jeff Burger 
via Internet 
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upside-down with respect to the 
other coil. While they are at equal dis- 
tances astride the guide wire, the sig- 
nals they pick up will then be equal in 
magnitude, but opposite if phase. 

As the robot wanders off track, 
one signal increases in magnitude 
while the other decreases. That 
implies that you could create your 
steering signal with a difference 
amplifier such as diagrammed, for 
example, on page 94 of Forrest 
Mims Engineer's Notebook, ISBN 1- 
878707-03-5. 

For a single-supply amp you 
could use an LM324 instead of the 
LM741, because the lash-up that 
has been described is electrically 
similar to a well-known position trans- 
ducer called a linear variable differ- 
ential transformer (LVDT), the signal 
processing method called "synchro- 
nous demodulation,” used with 
LVDTs, could be used. 

Synchronous demodulation uses 
the signal from the exciter — the 
function generator in our case — to 
switch the error signal amplifier from 
inverting to non-inverting in step with 
(synchronized with) the excitation. 

What happens is, while the posi- 
tive-going half cycle of the sensor sig- 
nal is in phase with the positive half 
cycle of the excitation signal, the amp 
is non-inverting and so the output is 
positive, 

On the next half cycle, however, 
the exciter switches the amp to 
inverting, so the negative-going half 
cycle of the input signal becomes a 
positive-going excursion at the out- 
put. In other words, while the sensor 
signal is in phase with the exciter sig- 
nal, the output is a positive-going full- 
wave rectified signal. 

When the phase of the sensor 
signal shifts 180 degrees, all the 
input signal excursions become neg- 
ative excursions at the output. 

You can low-pass filter the amp 
output to create a steering signal. 

The magnitude of the error sig- 
nal tells you how far off track you are 
and its algebraic sign tells you which 
way to go to get back on track. 

For LVDTs, Analog Devices 


ANSWER TO #12006 - DEC. 2000 


| want to build a DC six-volt photo cell timing 
circuit wildlife feeder that will feed dawn and dusk. 


The circuit shown will activate a feeder mech- 


anism. There are several options shown. 
Stage 1. At the connections A & B (sensor 
connection points), either a CdS photoresistor 


can be inserted or a photodiode. 


R1 can be adjusted to set the trip point 
between night and day. Set the trip point so it 
ignores cloudy weather and eclipses (just kidding). 

The value of R11 will depend on the type of sen- 


sor selected. 


R1 and the sensor act to develop a voltage 
that is presented to stage one of the 74014 
(CD40106). This is a hex-inverter chip with hys- 


Ri Yo 7#CI4 
(ed ¥0106b) 


teresis. 

The trip point is midway between ground and Ce T ¥, THCY 
six volts. The 74C14 will work quite nicely with six z 
volts. 


As the light level increases, the voltage at point B will 
rise and eventually the output of stage 1 will go low. 
As the light level drops, the output of stage 1 will go 


high. 


Stage 2 (delay). The combination of Rd and Cd cause 
a delay. The output of stage 1 must persist approximately 
for Td seconds. Td is roughly the value of Rd multiplied 
times Cd. [This is the RC time constant.) 

You will have to experiment to get the desired value. 
Example: a-220K resistor and a 40 uF capacitor will yield a 


delay of approximately 8.8 seconds. 


3 (control). This consists of two sections of the 
74014 that detect changes from high-tolow and low-to- 


high. 


determined by Re and Cc. Again, Tc is roughly Re multiplied 
times Cc, The output of the 74C14 with Re and Cc always 
lags the output of the other 74014. 


Thus for time Tc, the two outputs, C & D, are opposite. 


You can choose to put a sensitive five-volt DIP relay at 
points C & D or an opto-isolator with opposed LEDs. 
These can then drive the feeder mechanism or a larg- 


er relay. Add a limiting resistor in-line with the opto-isolator. 


Volts. 


The time allowed to activate the feeder is Tc and is 


(www.analog.com) makes some ICs 

that include both the exciter and 
demodulator in a single package. 

Those ICs need split supplies, so 

you may still need to roll your own if 

you want to work with a single battery 

power supply. 
Jack Dennon 
Warrenton, OR 


ANSWER TO #11003 - NOV. 2000 

Need a good source of single line 
array photo detectors [say three to 
four inches long by one pixel?) linear 
encoder? 


Your question was very brief and 
your application was unclear, but I'll 
try to answer the best | can. 

A very good source of CMOS 
optical linear arrays is Texas 
Advanced Optoelectronic Solutions. 


They offer a variety of highly integrat- 
ed precision optical sensor products. 
They are at wwnw.taosinc.com. Their 
web site has data sheets, application 
notes, and low-cost evaluation 
boards of their products. 

You mentioned "linear encoder" 
in your question, CMOS optical linear 
arrays are usually low-resolution up 
to about 300 DPI. 

If you are trying to do linear posi- 
tioning down to 0.001 or better, your 
best bet is to use a linear quadrature 
optical encoder. You can probably 
get a good deal on a used one on 
ebay. 

High-resolution linear image sen- 
sors are pretty spendy. 

If you are doing high-resolution 
image sensing like a scanner-type 
application, your best bet is to get 
hold of a 1200 DPI or so scanner 


These parts can be obtained at DigiKey. 
Jameco.com or any number of suppliers listed in Nuts and 


.com or 


If anyone wants further details, contact me at 
ii (www: i 


Gus Calabrese 
Denver, CO 


and scope the linear image sensor 
signals and figure out how it works 
and use a PIC micro to interface to 
the sensor array. Although this could 
take a long time, you learn a lot and it 
would be fun. 
Shahrokh Jamshidpour 
Bothel, WA 


ANSWER TO #12007 - DEC. 2000 

| am looking for a delayed paging 
circuit to record a message and play 
it back over a paging system. 


It may not be worth the effort to 
design and build one. Viking 
Electronics (www.vikingelectron 
ics.com/) has a store and forward 
unit designed specifically for PA use, 
It's part #FBI-1A. 

Ed McCarron 
via Internet 
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[eer JANUARY 2001 SUPER SPECIALS! 


Packs & Charger for YAESU FT-50R / 40R / 10R: 
FNB-40xh simnnes =7.2v  650mAh $41.95 
FNB-47xh way 7.2v 1800mAh $49.95 

NB41x 9.6v_ 1000mAh $49.95 

For YAESU FT-51R/41R/11R: 

FNB-38 pack (5 $.6y _700mAn $39.95 

For YAESU FT-530 / 416 / 816/76 /26: 

FNB-26 pack anny 7.2v 1500mAh $32.95 
FNB-27s cw Ov 1000mAh 5.95 

For YAESU FT-411 /470/73/33/23: 

FNB-11 pack (Sw)  12.0V 600mAh $24.95 
FBA-1 e case 14.95 

Packs for ALINCO DJ-580 / 582 / 180 radios: 
EBP-20ns pack 7.2v. 1500mAh $29.95 
EBP-22nh pk (sw) 12.0v 1000mAh $36.95 
EDH-11 §-Cell AA case $14.95 

For ICOM IC-21A / 122-42A / W31- 32A/T7A: 
BP-180xh px wanen «= 7.2V. 1000mAn $39.95 
BP-173 pack (5w’ 9.6v _700mAh 9.95 

For ICOM IC-W21A / 2GXAT / V21AT (tact o Geny) 


BP-1325 (50 nanan 12.0y_1500mAh $49.95 


oe AO ae a 


For ICOM IC-2SAT / W2A/3SAT/4SAT etc: 
-BP-83 pack _7.2v__600mAh_$23.95 
For \COM 02AT etc & Radio Shack HTx-202 / 404: 
BP-Sh pack 8.4v 1400mAh $32.95 
BP-202s 202) 7.2v_ 1400mAh $29.95 
For KENWOOD TH-79A/42A/22A° 
PB-32xh pack caeg «= 6.0. 1000mAh $29.95 
-34 Swe 9.6v_ 1000mAh $39.95 
For KENWOOD THh-78 / 48 / 28/27: 
-13 joriginal size! 7.2v__700: 
For KENWOOD TH-77, 75, 55, 46, 45, 26, 25: 
PB-6x gun 7.2v _1200mAh : 
Mail, phone, & Fax orders welcome! Pay with 
Mastercard / VISA / DISCOVER / American Express 
Call 608-831-3443 / Fax 608-831-1082 


Mr. NiCd - FE. H. Yost & Company 
2211-D Parview Road, Middleton, W! 53562 
CALL OR WRITE FOR OUR FREE CATALOG! 
Cellular / Laptop / Videocam / Commercial & Aviaton packs too! 
E-mail: ehyos!@midplains.net 


26.95 


vice Dag 
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SINGLE CHIP 
COMPUTER! 


- Zero External Components @ 

- Built-in BASIC / Assembly 

~ RS232 Program Download 

~ 1K flash, 64ee, 3irq, 2timers 

- 15 1/0 bits, A/D comparator §. Tes 

- 20mips, faster than pic/8051 Rees 
-20 pin DIP part #MV1200) 


NEW! 8K SUPER CHIP 
Improved BTERP with 40 times the BASIC program capacity 
- 40 pin DIP part #MV8515_ - 32 1/0, 12 irq, 3 timers, bus 
~ $K flash, 512 ce, 512 nvram - Watchdog with internal ose. 

$5.40 OEM (1k), Eval Kit $19.00 


PC SOLID 
STATE DISK 


© $21 OEM (1k), EVAL $75 
 FLASH.NVRAM,ROM 
~ 256K-16M DIP/PCMCIA 


$95 UNIVERSAL 
PROGRAMMER 


Se FLASH.EPROM,NVRAM,EEPROM 

aN to Smeg (27080), Adapters for micros, 
PLCC, etc.. Parallel port version for 

notebooks. FAST and EASYTO USE. 


NO MORE HANGUPS.. 
Reboots PC on hardware 
or software hangup.. 
oem $21, eval $75 


LCD VGA $27 


ka OEM (1k), eval $95 


640x480 controller 
use with PC or SBC 


$27 MINI FC 


$27 OEM, Eval $95, includes: 

DOS, 3 ser, 2 pur, rte, NVmem, & 

Built-in LED display, ISA bus, a 

Keyboard and LCD interfaces. ¥ 
COMPLETE tt! 

Not a "core" of “engine”. All 

utilities and tutorial included. 

Use Turbo C, BASIC, MASM. x4" 

386 version: $42 oem, $195 eval 


WWW.STAR.NET/PEOPLE/~MVS 
MVS Box 850 


5yr Limited Warranty 
Merr.,NH 03054 MVS Free Shipping 
(508) 792 9507 L Mon-Fri 10-6 EST 


Write in 44 on Reader Service Card. 


Happy.New Year! 


DesignNotes.com 


Improve Your Design 
Skillg, Find Project 
Adviee and More 


Designing for Dollars 
Submit your favorite circuit or 
program. Each month the 
best design entry (Judged by 
your peers) wins $100 in 
cash. Monthly winners are 
eligible for the $1200 Grand 
Prize! 


Visit Our Online 
Forum 


On-Line Circuit 
Archive 


Hundreds of Circuits. 
Over 23 Different Topics 


2007 


** Price Blow Out** 
Velleman's DVM345DI Multi- 
Meter with RS-232, Temp. 
Freq. and PC Software. 
$69.95 
For complete specs, visit: 
www.designnotes. com 


Share What You Know and 
Loarn What You Don’t 


Visit Us at 
www.designnotes.com 


Write in 45 on Reader Service Card. 


TrTEeCcrH For Uh 


ANSWERS TO #12005 - DEC. 2000 


| restore old cars and | am trying to replace a 'seatbelt reminder’ timer 


which is no longer available. 


The timer should activate a 12V bulb for approximately 30 seconds and 


turn off. The simpler the better. 


#1 This circuit can be used to light a seatbelt indicator bulb for about 30 
seconds. It was designed without IC timers because simplicity was asked for. 
C1 begins to charge when the ignition is turned on. It charges through 

R11 and the base-emitter junction of Q1. This causes Q7 to turn on and light 
the indicator lamp. As C1 reaches a full charge, the base current through Q1 
decreases which, in turn, dims the lamp until it is extinguished. The lamp 


remains off. 


When the ignition switch is turned off, C1 discharges through D1 and 
Re. After a few seconds, C11 is discharged and the cycle can be repeated. 


To ignition switch 


Indicator Lamp 


To battery positive terminal 


C1 - 2200 pF 25V 
D1 - 1N4002 
Q1 - 2N4401 
R1 - 22k ohm 
Re - 1.5k ohm 


#2 The easiest, most elegant, and simplest solution to implement a seat- 
belt reminder timer is to use a low-cost Amperite “B" series time delay relay. 
For the required voltage and timing as specified, the part number is 
12C308B, 
Amperite Co., Inc. is located in Union City, NJ and will take credit card 
orders over the phone. 
Their number is 1-800-752-2329. 


#3 First, | recommend getting a 
used unit from an auto salvage yard. 
These are usually plug-in modules 
that are easy to replace. If that 
doesn’t work out, this circuit will do 
the job. 

All the parts are available at 
RadioShack, part numbers are 
given. 

The turn-on voltage of the FET is 
not controlled, so you may have to 
use a larger capacitor for longer on 
time, or vice versa. 


Russell Kincaid 
Milford, NH 


Anthony J. Caristi 
Waldwick, NJ 


ACCESSORY VOLTAGE 


272-1015 


ANSWERS TO #12001 - DEC. 2000 


| have a 10-year-old 27" color TV and the hori- 
zontal output is starting to sag. 

When there are bright {especially white) areas 
on the right edge of the screen, the entire scan 
lines corresponding to the bright areas are shifted 
to the left. 

When venetian blinds are displayed it looks 
very wavy. 

Is this a case of “tired flyback?" Does age affect 
the coils or just the diodes? 


#1 Before condemning the flyback, consider 
dried-out electrolytic capacitors in the horizontal 
driver stages. 

Modern switching power supplies and video 
circuits give the electrolytics a real beating and, 
after 10 years, you are very likely to find a bad one. 
A bad electrolytic can reduce the drive to the hori- 
zontal output stage, and if the drive gets low 
enough, you can eventually destroy a horizontal out- 
put transistor. 

Bad electrolytics in the power supply can put 
excess ripple on power branches throughout the 
set, causing all sorts of strange problems. 

The best way to check the electrolytics is with 
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an ESR meter. | use the Dick Smith Electronics 
model, built from a kit available directly from the 
manufacturer, which costs about $40.00, including 
international shipping. 

Other good’ ESR meters are the Capacitor 
Wizard, available along with the Dick Smith model 
from Anatek's website at www.anatek 
.com, and the CapAnalyzer 88A offered by Nuts & 
Volts advertiser Electronic Design Specialists. Any 
of them will quickly pay for themselves if you do any 
regular service work on modern electronics. 

A less precise way to check for dried-out 
capacitors is with your VOM. Look for the absence 
of a "kick" of the meter needle when you measure 
an electrolytic using the ohms scale, and keep an 
eye out for any brown, crusty material oozing from 
the rubber end seal of the capacitor. 

Most radial-lead electrolytics are mounted 
flush to the PC board, making such otherwise obvi- 
ous defects very hard to spot. 

If you can slide the motherboard out of the TV, 
you can check all the electrolytics in about 20 min- 
utes. No need to have a schematic or worry about 
which ones to test. | have repaired many monitors 
and TVs this way. 

Flybacks do “age,” but the usual problem is one 
where the focus changes during use as the flyback 


heats up, as there is a focus divider built into many 
of them. 

Modern flybacks are very reliable (but not 
immortal!), so look for less costly causes of difficul- 
ty first. 

Someone may wish to argue, but | have yet to 
see a diode in a properly designed power or video 
circuit which ever "aged" to some different para- 
meter of operation. They either work or they don't. 

Finally, lots of TV troubleshooting advice can be 
found on the web at www.repairfag.org. 


#2 It is likely that your picture tube is loosing 
brightness. 

Over the years, you have been turning up the 
brightness to compensate, but now the current 
required to achieve normal brightness exceeds the 
output capability of the high-voltage supply, so the 
voltage is sagging. If this is the case, close exami- 
nation will show that the lines in the picture are 
fuzzy, not as sharp as they once were. The solution 
is a new picture tube, not adjustment of the 


circuitry. 


R Il Kincaid 
Milford, NH 


Cyber- 


Introduction 


A” time you connect to the 
nternet, there is the chance that 


someone is keeping track of your 
movements through the World Wide 
Web — sending you files that are 
stored on your hard disk without 
your knowledge. Analyzing your 
Email, looking for certain key words. 

Every time you log on, you may 
unknowingly be inviting spammers to 
bombard you with phony ads, get- 
rich-quick schemes, chain letters, and 
invitations for you and your children 
to visit pornography sites. 

Each day, as you read your Email, 
you take the risk that a message may 
contain a virus that could wipe out 
every file you have. 

Whenever you are online, there 
is the possibility that someone will 
be scanning you, looking for a way to 
invade your computer and install a 
Trojan Horse with which they will be 
able to take control of your system. 
Perhaps to see what’s there, make 
copies of your files, or destroy infor- 
mation. 

And most insidious of all, there 
are Internet stalkers out there on 
Cyber-Street who may be able to 
harass you, even steal your identity 


Part |: 
Getting 
Started 


and impersonate you, which could 
have tragic consequences. Most data 
can be restored, but does your repu- 
tation and credit rating have a back- 
up file? 


Why do these things 
happen? Because 
people make it easy. 


he number of people on the 

Internet is increasing at a phe- 
nomenal rate, but many of these 
users know little about the net or 
the computers they use.And many of 
them are unwilling to take a few 
hours to make their machines secure 
against these attacks and abuses. Too 
lazy. Too busy. Or, they simply do not 
know how.And the heck of it is, too 
often they don’t learn from a bad 
experience. 

Most anyone who has ever had 
their home burglarized will take pre- 
ventive measures to keep it from 
happening again. But this doesn’t 
seem to apply to the Internet. 
Remember Melissa? And then along 
came ‘The Love Bug’ and the same 
thing happened. And it will happen 
again. 

Some people are finally learning 


Street Survival 


by M L Shannon 


Cyber-Street Survival is a series of six 
articles about privacy and security for 
people who are new to the Internet, or have 
not yet made the connection. In mostly plain 
English, it is written for computers that are 
not part of a local network. If you are on 

a networked computer, the System 
Administrator should be responsible for 
security. The programs reviewed here 

are for the Windows 95 and 98 operating 
systems. Some of them will also run on 


Win2K or NT. 


to lock their digital doors, but others 
go crying to the government to pass 
more laws to protect them. Which, 
they don’t realize, is the antithesis of 
what the Internet is all about. Or 
was. Once, the Internet was a self- 
regulating entity. But now, because of 
all the abuse and the problems, gov- 
ernment and big business are passing 
laws that say what we can and can- 
not do. 

. 

Welcome to Part | of the Cyber- 
Street Survival series. With the infor- 
mation here, you will be able to keep 
these things from happening to you. 
You will be able to surf the web 
anonymously so no one will know 
where you are coming from or 
where you have been. Encrypt your 
Email so that no one but the recipi- 
ent can read it. Make your computer 
virtually invisible to potential “hack- 
ers.” Keep your personal information 
private. Deal with unscrupulous mar- 
keting companies and reduce the 
amount of junk electronic mail — 
spam — you get. 


ZoneAlarm 


aa DemoShield Run-Time Player 
InstallShield Engine 


CaliCerter 


Mp FAX32COMponent Spawn Applicati3.9 


Om 


NTX NeoTrace Express Module connecting to 


You can also learn about some 
programs with which to trace spam- 
mers, find out who owns a web site 
and where they are, who is behind a 
banner ad, and other interesting 
things. You can install a ‘packet sniffer’ 
program that displays information 
entering or leaving your computer 
that you otherwise would not be 
aware of.And also a brief excursion 
into the murky and media distorted 
world of “Hackers.” 

No technical knowledge of 
either the net or computers is nec- 
essary to take advantage of what is 
here. Other than an Internet connec- 
tion, you need only to be able to 
download and install software. The 
programs that are reviewed here will 
have step-by-step instructions, and 
there are links to many sources of 
FAQs (Frequently Asked Questions) 
and Help files. 

However, as there is far more to 
write about than there is space for 
in this series. In Part 2,1 will publish 
the address of a private message 
board, open to all Nuts & Volts read- 
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Cyber-Street Survival... 


ers. There, | will provide additional 
information and answers to ques- 
tions received by Email. 

If you have not yet made the 
Internet connection, you may find 
the information at the end of this 
article of interest. 


Getting started 


ost of these articles will have a 

“hands-on” beginning; starting 
off with something you can do. This 
time, we will work on one of the 
most important things you can do to 
secure your computer against attack. 

First, let’s see how vulnerable 
your computer is. Go to Gibson 
Research Corporation at 
http://gre.com/default.htm. Scroll 
down to the dialog box that says 
Shields Up and click on Click Here. 
Now, move down to the button that 
says Test My Shields! and click it. 


It will take a few minutes, then 
you will see what it says about Net 
Bios and Port 139. 

You can read about what Net 
Bios is if you like, then use the Back 
button and click Probe My Ports! 
which tests the ports — ‘doorways’ 
into a computer — that are most 
likely to be attacked. It takes several 
minutes, and one at a time, the 
reports come in. If you have not yet 
done anything to protect your com- 
puter, you may find that some of 
these ports are open.A potentially 
dangerous condition that is 
explained. 

Next, go to www.zonelabs.com 
and get ZoneAlarm. This program is 
a Firewall, free for personal use, 
which monitors attempts to connect 
to your computer and pops up a 
warning message. Download it to a 
directory of your choice, then use 
File and Run from Desktop and it 
will install itself. Restart your com- 
puter and it will load automatically. 
You will see a square icon, red and 
green, on the Task Bar at the bottom 
right corner of your screen. There 
are settings you can change and 
which are explained in the help file 
or at the Zone Labs site (shown in 
Figure |), which you can experiment 
with later, but this is not required. It 
is already running and protecting 
your computer. 

Now, go back to Gibson 
Research and run the two tests 
again. You'll see that the ports tested 
are now closed. Later in this series, 
you will read about another Firewall 
— ConSeal — which does more 
than just close these ports, it places 
them in ‘stealth’ mode so that when 
someone scans your IP address, they 
won't find anything. No indication 
that these ports even exist. But for 
now, it is important to close the port 
that Gibson probably found open. 

Click on Start, then Settings, and 
Control Panel. In Control Panel, dou- 
ble click on Network. You will see a 
dialog box and near the bottom, a 


smaller box that says: 


File and Printer 
Sharing and then: 

T want to be able to 
give others access to my 
#4 


I want to be able to 
allow others to print to 
my printer(s) 


Both of these selections have to 
be unchecked. Unless your computer 
is part of a network (directly con- 
nected to other computers), there is 
no reason for either of these to be 
enabled. They probably are checked 
by default, and this is one of the 
most dangerous port conditions 
you can have. To learn more 
about the Windows Networking 
settings, please see http:// 
Cable-DSL.home.att.net/ 

Once this is done, restart your 
computer and reconnect to the 
Internet. Disable ZoneAlarm and go 
back to Gibson Research to repeat 
what you just did. You will see that 
the Net Bios port is now closed. You 
have just made your computer very 
secure against attack. More so than 
millions of other computers whose 
owners have done nothing. Later in 
this series, we will go into other 
types of attack using other ports, as 
well as attacks through Email. But for 
now, here are a few more important 
things you can do: 


* If you receive any kind of an 
attachment to an Email message and 
you don’t know for sure who it is 


from, don’t open it. Copy it to a flop-“ 


py disk for future reference if you 
like, and then delete it. 

* If you are using your web 
browser — Internet Explorer or 
Netscape — for Email, STOP! 
Download and install an Email pro- 
gram such as Eudora Light or 
Pegasus, which are free and available 
at www.tucows.com. Then edit your 
browser so that your real name and 


Email address no longer exist. Web 
browsers can read things that are 
‘hidden’ inside Email that is written 
in HTML (Hypertext Markup 
Language), the language that 
browsers understand. More on this 
later in the series. 

* Change the settings in Internet 
Explorer so that ActiveX is not 
enabled and in Netscape, disable Java 
Script. More about this in Part 5 on 
hacking. 

+ If you use Microsoft Outlook 
Express, you should know of the 
possible dangers.A good place to 
start is http://www.nwnetworks.com 
/iesecurity.htm. Some of the default 
settings are the reason that Melissa 
and The Love Bug caused so much 
misery. Better yet, don’t use Outlook 
or Internet Explorer at all. 


Now, let's have a look at some 
privacy issues and how to handle 
them. 


INTERNET PRIVACY 


Madison Avenue: 
Street without pity 


t has never been a secret that mar- 

keting companies build databases of 
people for the purpose of persuading 
them to buy things. This has been 
true for many years, through junk 


EP-PIC (16C5x,61,62x.71,84) $49.95 


Fast- Programs 27C010 in 23 seconds | ep-pices (16062-5,72-4) 
EP-PIC12 (12C50x) 


Portable - Connects to PC Parallel Port | ep pici7 (17c4x) 

‘ EP-51 (6751.C51) 
Versatile -Programs 2716-080 plus EE |epise wanes 2a) 

and flash (28. 29) to 32 pins =| EP-110 (68HC711D3) 

EP-16 (16b&a EPROMS) 
EP-Z8 (Z86E02,3,4,6,7,8) 
EP-SEE2 (93x,24x,25x,85x) 
® Correct implementation of manufacturer | ©°-750 _ (67¢750,1,2) 


specified algorithms for fast, reliable Ee iG GES Gees 
programming 


EP-PLCC (PLCC EPROMs) $49.95: 
EP-SOIC (SOIC EPROMs) $49.95 
@ Easy to use menu based software has | EP-TSOP (TSOP EPROMs) $59.95 


binary editor, read, verify, copy, etc. |_Many Other Adapters Available | 
Free updates via bbs or web M?2L Electronics 


970/259-0555 
Fax:970/259-0777 
250 CR 218 
Durango, CO 81301 
CO orders please add 7% 
sales tax 


http:/www.m2i.com 
Write in 104 on Reader Service Card. 


Advanced Hierarchial Schematic Capture, Includes 
Graphical Library Browser and Device Searcher, Device 
Library Editor, Spice and PCB Netlist Generation, Over 7000 
device models, Model import Wizard allows you to download 
and import models from device manufacturers web page. 


Inexpensive - Best for less than $200 


* Advanced 32-bit Analog, Digital, and Mixed Mode Simulation 

* Virtual Instruments: Ohm/Voltage/Current/Power Multi-meter 
shows complex Voltage, Current, Phase, Magnitude etc. 

* Built in 64-Channel Real-Time Virtual Oscilloscope 

* Built in Digital Logic Analyzer allows you to set breakpoints 

* Supports Advanced BSIM3v3, BSIM4, and SO! Models 

* 21 Different analysis types including advanced Monte Carlo/WC 


Se. 32"x32" boards, .001" 


resolution. 
: of mM @ Full over current detection on all 


device power supplies protects against 
bad chips and reverse insertion 


| Phone 1-888-847-0080 or (847) 688-9621 Fax: 847-688-9623 
paar islandiogix.com e-mail: info@islandiogix.com 


@ Broad support for additional devices 
using adapters listed below 


88 January 2001 /Nuts & Volts Magazine Write in 101 on Reader Service Card. 


mail advertisements, questionnaires 
in newspaper ‘Sunday Supplements, 
telephone soliciting and, of course, 
television and radio. 

Over a period of time, they 
were able to build a profile of you. 
Of your spending habits. Of what 
you are likely to buy or not buy. And 
when. This was a very tedious 
process. Information 
was typed onto index 
cards which were stored 
in filing cabinets in 
office buildings 
where you could 
still open the 
windows, Direct 
mail envelopes were 
addressed with adhe- 
sive labels or manu- 
ally typed, stamps 
were licked and 
applied ... 

And it worked. Direct 
mail was a success. People who 
received junk mail bought things. 
Billions of dollars worth of things. 
Records of their purchases were 
passed around to other marketing 
companies, profiles were honed to 
the point where various merchants 
were able to buy mailing lists of peo- 
ple who were very likely to buy their 
products. 

Tedious work. Until the 70s 
when computers became so afford- 
able that small businesses could pur- 
chase them.And now thousands of 
names could be entered into data- 
bases and sorted by category. Tens of 
thousands. Millions. Automated 
machinery folded the papers, stuffed 
them in the envelopes, printed the 
prepaid bulk rate permits, and sorted 
the letters by zip code.All bundled 
and ready to mail and all done by 
machines. And, while computers 
made it easy to process these mil- 
lions of records, obtaining the infor- 
mation was still a tedious job 
because in the early years of com- 
puters, they were single individual 
machines that weren’t connected to 


others. In order to share (trade, sell, 
give) these lists, bulky reels of tape 
had to be boxed up and delivered to 
the recipients. 


Enter the Internet 


few years ago, the government 
decided that America should 
have an Information 
Superhighway. And it didn’t 
take long for big busi- 
ness to realize that here 
was a system for 
gathering massive 
amounts of informa- 
tion about con- 
sumers. As the 
Internet exploded and 
hundreds of thousands 
of businesses went 
online, competition 
increased to get sales. More 
information was gathered, some- 
times a great deal of it on any partic- 
ular person, and sometimes informa- 
tion of a personal nature. Data 
Mining: the systematic looting of per- 
sonal information on consumers and 
the selling and trading thereof. 


Lotus’ Marketplace: Home 


ith the development of the 

CD-ROM disk, it became 
much easier and less expensive to 
share this information and in 
November of 1990, Lotus (the soft- 
ware company) produced their ill- 
fated Marketplace: Home. This set of 
CDs, which cost about $600.00 con- 
tained details of 80 million American 
households. Public reaction to the 
idea of anyone being able to pur- 
chase these disks was considerable, 
and Lotus was forced to drop the 
project. 

Janlori Goldman, a staff attorney 
with the American Civil Liberties 
Union, stated “This is a big step 
toward people completely losing 
control of how, and by whom, per- 
sonal information is used.” And she 


Catch The Bus 


USB Relay Module 


Control 8 to 16 “form C", 1 Amp relays 


added that the product raises “seri- 
ous legal and ethical questions.” And 
so Lotus didn’t go to Marketplace. 
Instead it cried wee wee wee all the 
way Home. 

Now, let’s consider some of the 
ways marketing companies get their 
data from the Internet. 


Log files 


Jhenever you connect to a web 

¥ site, you leave behind a certain 
amount of information about your- 
self. This may contain any or all of 
the following: 


* Your IP address. 

* Date and time you logged on 
and how long you stayed; the length 
of your visit. 

* What areas of the site you 
viewed and the sites you were previ- 
ously visiting. 

* The type of computer you are 
using and operating system 
(Windows, Mac, Linux). 

* The Internet Service Provider 
where your account is and the city it 
is located in. 

* Any words you used to make a 
search to find the site. 

* Your real name and Email 
address. 


Forms 


very time you fill out a form ata 
web site, you give away informa- 


IP Basics 


tion about yourself and perhaps your 
family. Now you may see something 
called a Privacy Statement in which 
you are assured that your informa- 
tion “will not be sold.” Perhaps not. 
But it may be ‘given away, in 
exchange for similar information 
from another marketing company. 
Traded, in other words. Or loaned. 
Or rented. 


Banner ads 


anner ads are on practically every 

web site you visit.And they are 
not as harmless as they may seem. 
Clicking on them can also provide 
information about yourself. 

“How many times has your 
heart beat in your lifetime?” You are 
curious, so you type in your day, 
month, and year of birth. Your web 
browser may have already told the 
company that placed this banner 
your name and Email address, and 
now they have your birthdate. 
Meanwhile, a cookie (explained later) 
has been placed on your hard disk 
drive, which you may not have 
known about, and the next time you 
log onto that site, you see banner 
ads oriented towards people of your 
age group. 

Okay, big deal, you say. So what? 
Another banner ad implies that the 
company behind it is concerned 
about your health. They have a nifty 
little chart where you enter your 
height and weight to see if you are 


To use some of the software in these articles, it is necessary to understand the 
basics of Internet addressing. Just as every telephone has a unique number, every com- 
puter on the Internet has a unique address. This is known as its IP or Internet Protocol 
address and is represented as a series of digits. Yahoo, for example, is 216.115.106.235. 


These numbers are what Internet 


uses, but humans are more 


with names. So, we have what are known as DNS (Domain Name) servers which trans- 
late one to the other. You want to use your browser to read the news, you type in 


www.yahoo.com and a DNS server somewhere, 


at your Internet Service 


probably 
Provider, does the translation, and the connection is made. This also applies to exten- 
sions other than dot com, such as dot org, dot net, dot edu, and dot gov. 
Ne at ae ee ee ee 
ticular IP that you are using when connected to your Internet Service Provider. 


TALKING 
CONTROLLER 


MoTron's TC-1 Talking Controller 
monitors 4 inputs and controls up to 
17 10-ampere relays by telephone, 
tadio or RS-232. The TC-1 talks 

back to you in messages you record 


@ Remote Server Reset 
®@ Monitor Alarm Outputs 


USB Opto Module 


8 to 32 opto-isolated Inputs and Outputs 


USB Digital Module 


Industry standard 50 pin interface 


USB Temperature Module 


Measures temperature over multiple remote sensors 
J-Works, Inc 
12328 Gladstone St., Unit 4 
Sylmar, CA 91342 
(818) 361-0787 Voice 
(818) 270-2413 Fax 


Visit our Web site for free 
information on all our products 


http://www.j-works.com 
E-mail sales @j-works.com 


Write in 106 on Reader Service Card. 


@ Remotely Control Pumps 
® Control Remote Radio Links 
@ Pan/Tilt Camera Control 


@ Low Cost Customization 
to meet your specific needs 


Prices from $299. See our web page 
for full details and pricing, or call: 


1-800-338-9058 


TOT OTL 


ELECTRONICS 


www.motron.com 
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within certain standards You'll proba- 
bly lie by at least a few pounds, but 
still, this is one more thing “they” 
know about you. 

Another banner wants to know 
what kind of car you are thinking of 
purchasing. Now they have a good 
idea of your income bracket. 

Yet another banner ad expresses 
concerned for your health, so they 
make it easy to “find a doctor near 
you.” To provide the location, they 
want your zip code. Marketing com- 
panies are really big on zip codes. 
They have sophisticated databases 
and charts and diagrams that tell 
them how many people live in a 
given zip, the average income, type of 
housing (homes or apartments), real 
estate values, occupations, vehicles 
owned by make and value ... And 
don’t forget, by knowing what kind 
of doctor you require, they now 
know something about your medical 
history. 

Banner ads offer to get you 
“guaranteed low interest loans” but 
you may have to type in your Social 
Security number. Now they know 
virtually everything about you — 
since technically you have applied 
for credit, they can access part of 
your credit history file called a 
‘Header’ 

Yahoo runs banner ads offering 
an easy way to pay all your bills. 
Online. Consider: You are sending 
out a list of your debts, amount of 
monthly payments, donations you 
make to political or charitable orga- 
nizations, and of course, your bank 
name and account numbers. 


Miniature Transmitters and 


2 Button / 3 Channel 
Transmitter 


RF300T 


1....$22.95 
5.....$19.95 ea 
10...$16.95 ea 


RF300XT 


1....$25.95 
5.....$22.95 ea 
10...$19.95 ea 


w 300' (XT), 150’ (T) Range 

m Frequency: 318 MHz 

m 59,049 Settable Security Codes 

@ 12 Volt Battery and Keychain Included 
mw Current Draw: 4.8 ma 

mw Fully Assembled in Case 

m@ Dimensions: 1.25" x 2.0" x .5" 

m Push both buttons for the 3rd Channel 
@ Slide Button Cover Included 


@ Alarm Systems 
m@ Garage / Gate Openers 
@ Lighting Control 


Visitect Inc. 


@ Magic Props 
@ Medical Alert 
@ Monitoring Systems 
(510) 651-1425 Fax: (510) 651-8454 
P.O. Box 14156, Fremont, CA 94539 


Af 


“pend a few hours roaming around, 
checking out various sites and 
look at the banner ads you find. Then 
think about what details of your life 
might be revealed if you answer their 
questions. And finally, 
remember that no matter 
what you 


promised 
about priva- 

cy and confi- 
dentiality, when 
you hit the Enter key, you are send- 
ing information out onto Cyber- 
Street, and you have no control over 
where it ends up. 


Ad blockers 


Ae of programs have been 
produced that automatically 
block these ubiquitous ads. | tried 
several of them and while all of them 
are good, | am partial to Ad Filter. It 
is small (less than 500K), installs in 
seconds, and doesn’t have to be used 
as a Proxy (more about Proxies in 
Part 2). It is versatile in being able to 
select what you do and do not want 
to be blocked, including web bugs 
and cookies, those damned ‘pop-up’ 
ads you see on AOL and Tripod, and 


4 Button / 15 Channel 
Transmitter 


RF304XT 


1....$27.95 
5.... $24.95 ea 
10...$21.95 ea 


m 250' Range 

@ Frequency: 318 MHz 

@ 6,561 Settable Security Codes 

@ 12 Volt Battery and Keychain Included 

@ Current Draw: 4.6 ma 

@ Fully Assembied in Case 

@ Dimensions: 1.35" x 2.25" x .5" 

@ Push combination of buttons to achieve 
up to 15 channels 


@ Industrial Controls 
@ Surveillance Control 
@ Motor Control 
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also some kinds of “Adult” material. 
Three programs in one. Configura- 
tion takes all of five minutes. 

An excellent program that does 
exactly what it claims to do. 
Registration is only $24.95 and an 
evaluation version is available at 
http://www.adfilter.com/info.html. 

Another great little program is 
Zero Click available free at 
www.privsoft.com. It blocks banner 
ads and cookies from DoubleClick, 
one of the big names in these nui- 
sance ads.“... You'll never see their 
banner ads, you'll never get their 
cookies, and your machine cannot 
send DoubleClick any information. 
DoubleClick ceases to exist ...” 


Cookies 


Cookie is a small file that con- 

tains information about you, and, 
unless you block it, is placed on your 
hard disk drive. Now, this informa- 
tion may be used only at the site 
that placed it there. You visit that site 
again, their computer reads the 
cookie and has an idea of your inter- 
ests. What areas of the site you visit- 
ed before. And, using that, it can take 
you directly to those areas. In other 
words, all cookies are not necessarily 
“bad,” they may be a convenience to 
their visitors. 

However, some cookies — 
‘Third Party’ — don’t stay at that 
site. They are sent to marketing com- 
panies that have deals with thou- 
sands of sites, to forward this cookie 
information to them. 

Log on to a web site and watch 


Receivers 


2-4 Data / 3-15 Channel 
Receivers 


RF30 
RF304R 
1....$29.95 
5.....$26.95 ea 
10...$23.95 ea 
= Compatible with 300/4 Transmitters 
@ 11-24 volts DC Operating Voltage 
@ 13 ma. Current Draw 
@ Latching (L) or Momentary (M) Output 
@ Kits Available (subtract $5.00 ea.) 
g Dimensions: 1.25” x 3.75" x .5" 
@ 2 (300) / 4 (304) Output Data Lines 
@ Binary to Dec / Hex Converter can 
achieve up to 15 channels 


@ Schematics Available 
@ Receiver Board Layout Available 
m@ Custom Design Consulting Available 


Email: Support@Visitect.Com 
Visa / Mastercard, COD 


Write in 103 on Reader Service Card. 


the Status window at the bottom of 
the browser screen.As it is loading, 
you will often see the names of well 
known companies flash by: 
DoubleClick of course, also Flycast, 
GotoNet ... 

Jason Catlett, President of 
Junkbusters Corp., said “Cookie leaks 
are the bug from spammers that 
keeps on bugging. It’s intolerable that 
Email can be used to silently zap a 
nametag onto you that might be 
scanned by a site you visit later. It’s 
like secretly barcoding people with 
invisible ink.” 


What does a cookie 
look like? 


bers that don’t mean anything 

xcept to the site that placed it. 
Here is one example from Link 
Exchange: 


Jie a collection of letters and num- 


LE_ COOKIE 

| .2a.a8beefc6978d70c43c39d70a 
fb045b348d9674c2d3953b50e7ddcb6 
e026bfa59d0fa24c075a8b948cc7b0ed 
6cf4e1dd358698a00c8069db0 

linkexchange.com/ 

0 

2678203648 

29734687 

3659076032 

29367358 

* 


What you can do 


A; mentioned above, don’t use 
your real name or Email address 
in your web browser. If you install 
Netscape, you are required to cre- 
ate a User Profile. If you are like 
most people, you probably don’t 
know any better. You may have 
decided to use it for your Email, but 
this makes it easy for marketing 
companies to get your address and 
add it to their dossier. And then you 
start getting unsolicited junk mail. 
Spam. And also junk snail mail. | reg- 
istered online for admission to a 
computer security conference, 
including my post office box for the 
ticket, and for several months after, | 
received literally hundreds of offers 
to subscribe to this or that maga- 
zine or newsletter, attend this or 
that convention, and enough cata- 
logues to impress someone you will 
read about in Part 2. 

But | didn’t get any spam because 
| didn't use my real Email address, and 


| contacted the site through a proxy 
program that hides my IP address. 
This program — A4Proxy — will be 
reviewed in Part 2. 

So, if you are using Netscape, 
create a new Profile. Don’t use your 
real name. Call yourself Sally Sikorsky 
or Joe Jacovitz, or whatever. 
For an address, just leave 
it blank or enter some- 
thing like joe43 @flib- 
berdygibbit.com. In 
other words, an address 
that doesn’t exist.As to 
the old Profile, you 
can’t delete it, 
and reinstalling 
Netscape won't 
get rid of it, so 
just ignore it 

While you are at it, set 
Netscape so that it does not accept 
cookies. Okay, some sites will refuse 
to let you connect, and unless it is 
really important that you do, then 
just leave. Whatever you can find at 
one site, you can probably find at 
another. If you have no choice but to 
accept the cookie, then delete it 
after you move to a different site. If 
you are using the Opera web brows- 
er, you have the option of selectively 
blocking third party cookies that go 
somewhere other than the site you 
are presently visiting. Opera also 
offers the ability to delete cookies 
when you close it or disconnect 
from the Internet. You can get Opera 
at www.tucows.com. It has a free 
trial period and registration is 
$40.00. 


Dog Cookies 


cottie loves cookies. He loves to 
eat them. 

Scottie is a little black dog who 
sits faithfully on the taskbar at the 
bottom of your monitor screen and 
sniffs at things periodically. If a new 
cookie is received, ‘Arf-Arf!’ Scottie 
pops up to warn you. Scottie is part 
of a really neat little program called 
WinPatrol available from 
winpatrol.com. Nifty and useful and 
best of all, it is completely free. 

Now, some Internet basics for 
those of you who are not yet online. 


Origins of the Internet: 
A brief history 


he Internet, which is not the 

same thing as the World Wide 
Web, is a massive system of millions 
of computers, routers that process 
information to see that it gets where 
it is supposed to go, gateways that 
connect different types of networks 
together, satellites, microwave relay 
towers, fiber optic cables, and ordi- 
nary copper telephone lines. 
“Cyberspace.” It began life in the 
60s as DARPANET, the Department 
of Defense Advanced Research 


Projects Network. Access was limit- 
ed mostly to government facilities, 
colleges and universities, and 
research laboratories. They were 
connected together in such a way 
that if one facility were disabled by a 
nuclear attack, all of the others 
would still be able to communicate 
with each other. 

Information stored on the early 
Internet was placed in repositories 


m known as Gophers and WAIS, or 
@ Vide Area Information Service. To 


retrieve these files, tools 
known as Archie and Veronica 


— (Yes, really!) were used. Veronica 


is an acronym for Very Easy 
Rodent Oriented 


/ ae Nationwide Information 


Computerized Archives. And to 
answer your question, yes, there was 
also a Jughead which stands for 
Jonzy’s Universal Gopher Hierarchy 
Excavation And Display. Another tool 
was Telnet, which you can read 
about in a future article. 

These applications were com- 
mand line driven; everything was 
typed in manually. There were no 
icons to click on, and nothing to 
click with. The ‘rodent’ in Veronica 
was the Gopher. The mouse had not 
yet been invented. The significance of 
this is more than just historical — 
there are still information sources 
that cannot be accessed through the 
World Wide Web and which require 
other programs than a browser. 
Such as File Transfer Protocol (FTP) 
and Telnet. 

A few years later, CERN 
Laboratories in Switzerland created 


a new system for transferring infor- 
mation called HyperText Transport 
Protocol, and a graphical program 
called Mosaic. Thus began the World 
Wide Web. 


Getting connected: 
Internet connection or 
proxy? 


a Internet connection, 
through a company called an 
Internet Service Provider (ISP) means 
that once you connect, you become a 
part of the Internet, a ‘node’ with 
your own unique IP address. Another 
type of service is known as a ‘proxy. 
You remain connected to the com- 
puter that answered and access the 
Internet through that computer. 
America OnLine, for example, is a 
proxy server. 

The difference may seem trans- 
parent at first, but after you have 
been online with a proxy, you will 
see that there are limitations and 
restrictions that you may not want 
to accept. Some of the software 
reviewed here will not function. In 
which case, you can open an account 
at a true ISP of which there are 
thousands. Some are listed in the 
trusty Yellow Pages. 


Dial-up, cable or DSL? 


ial-Up, or PPP (Point to Point 

Protocol) accounts use a 
modem connected to an ordinary 
telephone line and are limited in 
transfer speed to about 40K per sec- 
ond. DSL — Digital Subscriber Line 


Cyber-Street Survival. 


— also uses the telephone line but 
with a different type of modem. The 
transfer speed will vary, but it can be 
about 40 times as fast as PPP. Cable, 
naturally, requires that you have cable 
installed in your home or office. 
Transfer speed is similar to DSL. If 
you decide on either cable or DSL, 
ask the installer what your IP address 
will be, and if it is Dynamic a list. Also 
get the IP of the Name Servers as 
you will need them in Part 6. 


Security of your 
connection 


here is some debate about which 

type of service is the most secure. 
There isn’t enough space to go into 
the details, but 
if you use the 
software and 
techniques in 
these articles, 
it really doesn’t 
matter. If you have 
a choice between 
cable and DSL, 
you might read 
up on both. In 
which case, you may well decide DSL 
is the way to go. There are excellent 
articles in PC Magazine, and WIRED, as 
well as local magazines available at 
most newsstands. 


Software you will need 


hen you install Windows, you 

automatically install Internet 
Explorer. There is no way to avoid 
this. (That’s what the big lawsuits 


neti Can amaAatl (annantis 


AP 


lest; EquIDIELS Loni 


VUE 


Corporation 


Test Equipment Connection is looking to purchase your excess or underutilized 
electronic test and measurement equipment. We buy the largest variety of 
electronic test equipment in the industry. 


WE BUY TEST EQUIPMEN 


REPAIR 


CALL: 800.615.8378 


FAX: 800.819.8378 


WWW.TestEquipmentConnection.coM 
Specialist in Hewlett-Packard, Tektronix, and many more manufacturers. 


Write in 102 on Reader Service Card. 
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against Microsoft are about.) So, IE 
will get you started, and then you 


can download other programs such sche eee eer eels 
as Eudora for Email, and Opera for ‘Seuss’ Wee provided much 
the WWW. useful information. athe a 
Steve Uhrig of SWS Security for 
- Eg 3% jpeespen oes poet Pe 
Dial-up adapter man things including proofreading 
an encouragemer ae acd _ 
© make the connection, Windows Thanks to Timothy Walton, a 


has a routine called Dial-Up 


Credit where credit is due ... 


San Francisco Bay Area Internet — 


Adapter. In Win 95, it was a bit tricky attorney, for his help w ith un zer- 
to set up, but with 98 it is much easi- Standing civil law; especially Small 
er. The people at your ISP will be able | Claims Court aon, 
to explain the settings you may (or The producers of the software 
may not) need to make such as the IP___ Peviewed here for permissions and 
for their name servers (more on this | advice onusingthem. = = 
coming up) and a few other things. A security expert, one of the 

If you are getting DSL or cable, ~ best, who will remain unnamed as~ 
the service providers will provide he likes to keep a low profile. 


Don’t miss 
out on this 
“reel” deal!! 


Your time is 
almost up!! 


assistance if needed. NV 


Next Month 


art 2 will be devoted almost entirely to spam — the Internet 
equivalent of junk mail. What it is, 
what you can do about it, and the 
easiest way to deal with it: Just 

Say Delete. Also, the basics of how to 
trace spammers, should you care to. 

Parts 3 through 6 will be about 
Email, Data Encryption, Hacking, Stalking, 
“Cyberporn;” pornography on the 
Internet and IP Tools used for tracking 
spammers among other things. 

Several programs will be reviewed 
here on Cyber-Street.A Packet Sniffer 
with which you can see all of the data that 
enters and leaves your computer. 

A Proxy program with which you can 
explore the Internet anonymously; with- 
out leaving a trace behind you.A suite of 
IP tools.A Port Scanner to use for testing the security of your com- 
puter against attackers.And, as you will be working with files, the best 
file utility ever produced. This is Z-Tree Gold which you can get at 
www.ztree.com. 

Some of these programs are in compressed, or ‘zip’ form. To 
extract them so that they can be installed requires a program such as 
Winzip, available at www.tucows.com or www.winfiles.cnet.com. 

| will be setting up a Bulletin Board for Nuts & Volts readers who 
have questions about the content of these articles. They cover a lot of 
material and because of space limitations cannot be as detailed as will 
be in my Cyber-Street book, scheduled to be published this year. 


ON SCREEN DISPLAY- CHARACTER OVERLAY BOARD 


Need to display more text than your LCD module can handle? OSD-232 is the 
solution! From any RS-232 serial source like a PC or Basic Stamp, display 28 
columns by 11 rows of information (308 characters total) directly onto any 
NTSC or optional PAL baseband (video in) television or VCR. OSD-232 can 
overlay iponocnrome be one en iil video source or display colored text 
on a self-generated colored background screen. ne ee 

9 3 Intuitive Circuits, LLC 


OSD-232 $99.00 2275 Brinston * Troy, Ml 48083 
We accept Visa and Mastercard. (248) 524-1918 « http://www.icircuits.com 


OSD-232 on board a radio controlled airplane An OSD-232 video game programmed in BASIC 
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Get 2 One-Year 
Subscriptions For $20.00!! 


That's right!! Buy or renew your own subscription and 
order a second gift subscription for a friend!! That's a 
| price savings of $18.00!! 


These are for one-year, US delivery subscriptions only. 
And please don't ask us if you can just have two years 
for yourself. This ts (still) the giving season remember! 


You can order on-line at our website 
(www.nutsvolts.com) or you can call us at 1-800-783- 
4624 to order with your Visa or MasterCard. Or, you 
can mail in a check or money order to our office at 430 
Princeland Court, Corona, CA 92879. 


Don't delay! This offer expires January 31, 2001! 


Because of the discounted price, these special 
subscriptions must be fhe fms No Bill-Me’s allowed. 
Two separate mailing addresses must be given. 
Sorry, no exceptions! 


Do You Repair Electronics? 


For only $7.95 a month, you'll receive a wealth of information 


Repair data for TV, VCR, monitor, audio, camcorder, & more. 


Over 100,000 constantly updated problem/solutions plus... 
© TechsChat live chat room. @ UL/FCC number lookup. 
© Private user discussion forums. _@ Hot tips bulletin board. 
© Automated email list server. @ Manufacturer information. 


To access RepairWorld, direct your internet browser to http://www.repairworld.com 


RepairWorld.com 


Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878 


Write in 105 on Reader Service Card. 


PROGRAMMABLE 
INDUSTRIAL 
CONTROLLER 


Fo those working in the 
industrial environment, 
Digital Design Solutions, 
Inc., annouces the release 
me Of a — Programmable 
Industrial Controller ala PLC 
Style, which interfaces with 
24-volt input and output 
devices using the ever ver- 
satile BASIC Stamp module. 

All inputs are opto-iso- 
lated allowing for a good 
deal of flexibility. The eight inputs are 
easily configured to use with both fla- 
vors of industrial 24-volt sensors both 
PNP and NPN optical photo sensors or 
proximity sensors. 

The inputs will also accept switches 
or contacts, various photo transistors, 
and Hall-Effect sensors with open col- 
lectors. Input sensors derive their power 
from the four terminal input connec- 
tions. Thus, there is no need to assem- 
ble a large section of DIN rail terminal 
blocks to distribute power to sensors. 
A DIN rail fuse block is recommended 
to power up this module. 

TO-92 Darlingtons are used as 
open collectors on the at outputs 
me (500 mA capacity nominal for outputs) 
with flyback diodes on the board for 
protection against inductive spikes 
me when coupled with pneumatic sole- 

# noids, relays, or motors. 

Other features include a five-volt 
switching regulator. This results in high 
efficiency and low heat when converting 


SECURITY CAMERA WIRELESS 
TRANSMITTERS 
he Security Camera Wireless 


Transmitter series — a line of compact 
battery-operated transmitters that con- 
nect to surveillance cameras and send 
| live video streams to any TV or VCR with- 
) in a 200-foot range. 

Compatible with virtually any pow- 
ered surveillance cameras, these trans- 
mitters are perfect for monitoring exteri- 
or or interior cameras from another 
room without having to run coaxial cable 
throughout your home or office! 

e transmitters are available in two 
versions. The 900MHz model offers 
superior signal strength, and is perfect 
for long-range camera monitoring in 
areas that are prone to interference. It 
sends signals to a dedicated receiver 
designed to enhance signal quality. 

Two different receivers are available 
(each sold separately). The 7647F is a 
stand-alone receiver, which can be con- 
nected to the audio and video inputs of a 

» TV for direct viewing or to a VCR for sur- 
veillance taping. The 7647H is a combi- 
nation 900MHz receiver and 7” black 
and white monitor all in one unit. 
Additionally, it has output jacks to send 
its signal to a VCR for surveillance taping. 
Both receivers include AC-to-DC power 
® adapters. 

For truly portable and wireless sur- 
© veillance, the 434MHz model sends sig- 


(4) A five-foot main harness ff 
assembly connecting front and rear iy 
electronics and controls, and all other 
necessary interconnecting harnesses. 

(5) Handlebar-mounted module 
with an on-off switch and a thumb- 
operated, spring return throttle con- 
trol for full stepless speed from 0 to 
100%. 

(6) Dual front PC boards mount- 
able in a housing of your choice — 
one serves as a cable interconnection 
board and the other has two bargraph 
LED displays which allow you to mon- 
itor batey voltage and current use. 

(7) Handlebar-mounted module 
with switches for headlight and horn. 

(8) High-current wires needed to 
connect to the motor(s) and batteries. 

The complete system, with all 
parts connected together and with 
documentation detailing the connec- 
tions is priced at $100.00. 

For more information, contact: 


EVS-1 ELECTRIC VEHICLE 
SYSTEM 


Tr EVS-1 is a complete electrical 
system that makes it easier to build 
your own electric bike, scooter, train, 
etc. 

All wiring, connectors, and har- 
nesses are provided pre-wired. It 
includes everything you need to get 

our EV up and running except the 
atteries and motor(s). 

The EVS-1 can also be used to 
upgrade an existing electric vehicle 
(3 from a 12- to 24-volt system. 

The following component parts 
are included: 

(1) A compact uni-directional 
controller rated at 24 volts, 20 amps 
continuous (80 amps for one minute) 
with protective cover. (An optional bi- 
directional controller is available that 
can provide up to 35 amps of contin- 
} UOUS Current. 

(2) A 24- to 12-volt power con- 


from 24 VDC to five volts with a 1.5 


amp capacity at five volts, should one 
wish to use a power-hungry VFD display 
with this module. 

An LCD output connector is config- 
ured for a pin-to-pin mate with a serial 
LCD backpack interface. 

This 8x8 controller comes with a 
DIN rail mountable plastic holder ready 
for your application. Just add power, a 
BSII or BSlle, your sensors/outputs, 
and some programming to have your 
industrial solution up and running for a 
lot less money than an equivalent mini 


The fully assembled controller with 
DIN rail mounting is available for 
$289.00. 

For more information, contact: 


erie to Teedligh 1 es accessories Been cial er ti ea 
such as a headlight and horn. F F 
Me ities are (3) A radio-controlled anti-theft NANTICOKE, PA 18634 
LOVELAND, CO 80538 device which disables the EV until it 570-735-5053 
970-667-4239 receives a signal from a keychain- EMAIL: carlk3jml@bigfoot.com 
mounted transmitter. WEB: http://divelec.tripod.com 


EMAIL: ronaldsa@earthlink.net 
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RINGDOWN UNIT 


uiklink™ private 

wire automatic 
ringdown unit pro- 
vides instant off-hook 
access between two 
telsets in a tiny pack- 
age at a lower cost 
m than any existing 
product. 

The unit is pow- 
ered from either a 12 VAC wall 
adapter or 24-48 VDC supply. 

Three models offering selectable 


nals directly to cable channel 59 on any 
TV or VCR with a standard VHF antenna. 
No dedicated receiver is necessary! Just 
set your TV or VCR to the cable mode, 
tune to channel 59, and you'll be able to 
monitor or tape live video images from 
up to 200 feet away. 

Both transmitters require a standard 
nine-volt battery. Battery life with a stan- 
dard nine-volt battery is 10 hours. 

The Security Camera Wireless 
Transmitters are only $257.90 

For more information, contact: 


The unit's size is only 5/8 x 4- 
1/4 x 2-1/2 inches, six ounces. 
Quiklink’s price is $75.00. 


LORD & WYATT ™ cadences cover every budget and For more information, contact: 
COMMUNICATIONS, INC. § technical requirement. 

147 HALSEY ST., DEPT. NV/DSM i Monolithically encapsulated CAMBRIDGE ELECTRONICS 
BROOKLYN, NY 11216 5 units may be PCB-mounted as a sin- LABORATORIES 
718-789-7328, ext-12 ) gle component in OEM SPENCE: 20 CHESTER ST., DEPT. NV 

FAX: 718-789-7329 ) in addition to traditional use as 3 SOMERVILLE, MA 02144-3005 

EMAIL: AtHomeThings@aol.com stand-alone telecom device. 617-629-2805 FAX: 617-623-1882 

WEB: www.AtHomeTechnology@.com WEB: www.camblab.com 
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www.web-tronics.com www.web-tronics.com www.web-tronics.com 
High Performance Auto Ran: ing DMM x 


New to our DMM line-up and possibly (probai best DMM value onywhere! Includes: Analog Bor 


2GHz RE Removable Hard Drive Rack We Sold Over 


Grepht Auto-Ranging! Data Hold! Temperature Probe! Frequency Test! Continuity Test! AND MORE! Field , For IDE/Ultra DMA Hard Drives /4,000in 1998! 
‘eotures 

Data Hold: Fr ing for : ! This product can be used with any 3-1/2 IDE hard 

mite Sangin’ tor oh sbi doeioon Manmree: NOW IN STOCK! - Strength DY, drive up to |" high, It includes an electronic keyloc 

Range Hold Control: allows for manual peace v5 = had Analyzer for safe removal and insertion. Made of ABS 707 


selection of your test range 

3-3/4 Digit LCD Display: Reads up to 3260 
Easy to read display. 

Function Dial: Easy to use to select 


fireproof plastic. Use this product to protect sensi 
hard drive data, take your hard drive between work 
and home or even set up different users with their 


AMPS: up to 20 Amps (AC & DC) 
Resistance: up to 30M ohm 
Continuity Check: with audible signal (signal sounds if 


* Frequency Range: 
HOOKHz to 2,060MHz 


less than 20 ohms. Display reads actual resistance) . own hard drives that they physically insert every time 
measurement type or turn unit off ee . Narrow Band FM (NFM), y y ; 
4 Jack Plug-ins: Safety design with different Froguoec: (1KHz to 300KHz) displays both digital and bar Wide Band dea yr. they use a PC, Other models available from C.S.I. 
k graph reading a at lo Band 
Diode, Continuty Che k Push-Button: Fi ‘Transistor hfe Test: Display shows approximate hie value (SSB) Modulated Signals include RH10 series and RH20 series, which are -10C-IDE 
tonlins beenecn Code shack sid contnuny based on test condition of 10wA base current and Vce of May Be Measured interchangeable within the same interface design (IDE or SCSI). 
oe appre 3. ? rise rarmng Syne Sor Other Models are Available. See www.web-tronics.com under “hard drive and 
t 5 Temperature Test: M from 0° to 1832° F be ecise Frequency sa a 
Low Battery Indicator: Advises you when it’s supplied?) LO PRIS CREE SO (prot baletrotient bite Tuli accessories” for more details and pictures. 


time to change battery. 
Extra Long 44” Test Leads: Helps get to hard Diode Test: Tests if diodes are shorted or open 


Screw-On Al ae Removable Hard Drive Rack with 
Screw-On Alligator Clips: Convert one or both Genes a 


probe tips to alligator clips +1,0% reading +5 ditis . : « Hand-Held and Battery #3201 Auto Door And Cooling Fan 
Fuse-Protected Circuitry Vac 21.5% reading +8 digits #CS19903 Operated ‘ 


* LED Backlight LCD 
(192x192 dots) 
* Built-In Frequency 


Auto door on the outer frame 
Built-In Stand: Makes one hand operation easier Ade *1.2% reading +S digits + All Functions are Menu Selected 2 
Shock Absorbing Rubber Carrying Case: with 2° 215% reading +5 digits Input Impedance: !0Mohm (VdelVac): over * RS232C for PC Interface and Printer = material of aad frame, High 
Convenient probe storage clips and hanging tab Resistance +1.5% reading *5 digits 190Mohm on 300 mVde range See the web site for details ciency cooling fan 
Helps protect the DMM from damage if accidentally Frequency 23.0% reading *5 git Requires two AAA batteries sold separately, * Worldwide patent pulling function 

d Temperature t1O% reading +6 digits handl 

droppe indie 

CE Approved 


* Coating iron bottom cover 
+ For IDE interface 
* For |" high 3.5" HDD 


Auto-Temp 
Solder Station 


with Ceramic Not compatible with our RH10 & RH20 
Element q series. Compatible with our RH17-IDE #M R-27 
+ With Ceramic Heating F ) ene Details at www.web-tronics.com 


Element for More Acre 
Temp Adjustment . 


* 3 Conductor Grounded 


C Ae 
5 a) ‘> Mini CCDs (BW & Color ( 


e 


Power Cord > —y §=6. Sensational NEW Design for Small 
. °C. nf “Pe " ~ gn 

pao AOC! GIOE Extra Tip Options ally orks stantly - f o¢ J Observation Cameras. Smaller and Better! 
+ Fast Heating Feature Available. See Web! That Re added Con In Business Pp Ultra Miniature Design 


Black & White Versions Only 25mm x 25mm 
Color Versions Only 32mm x 32mm 
Available in Standard Lens or Pinhole Lens 
All include Pre-Wired Cable Harness for Video & Power 
12V Regulated Power Supply Required (120mA typical 
power consumption ( 

0.1 LUX Rating (B/W ( 1 LUX (color ( 

+ CCD Area Image Sensor for Long Camera Life 
+ Back Light Compensation Circuit 

+ Built-In Electronic Auto Iris Lens 7 


VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre- 
wired cabling, 12V DC Power 139. /°129.5 or more 


VMCW-H12A 32mmx32mmx! 9mm, Color CCD with pinhole lens, pre-wired 
cabling 12V DC Power Input °139.°/°129.°°5 or more 


VCC-3232 32mmx32mm, CMOS Color with standard lens, See our website 
for details *79. any qty. 


VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired 
cabling, 12V DC Power Input $59.” /$49.™5 or more 


VMPS-250A 25mmx25mmx! 5mm, B/W CCD with pinhole lens, pre-wired 
cabling, 12V DC Power Input ‘59. / *49.°5 or more 


Since 1971 


CCD B&W Board Cameras . &. 

+ ASIC CCD Area Image Sensor ; coe = 
+ Extremely Low Power Consumption " 

+ 0.5 Lux Min Iumination 

+ Built-In Electronic Auto Iris for Auto Light Compensation 


Detailed Specs on the Web 
VM1030PA-B 30mmx30mmx25mm, Pinhole lens, 12V 39. any qty. 
VM1030A 30mmx30mmx26mm, Standard lens, 12V '39.” any qty. 
VM1035A 42mmx42mmx25mm, Standard lens, |2V with back light compensation °49.™ any qty. 
VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V °49. any qty. 
VM1036A 32mmx32mmx25mm, Standard lens, |2V, reverse mirror image feature *49. any qty. 


Bullet CCD Cameras 


Fer ected tet sisiihe Detailed Specs on the Web 
+ Extrememly Low Power Consumption 
Life 


+ 12 Volt 


; Bullen Electronic Auto Irs ior Lae ‘Light Compensation newl< Hot Air SMD awh O’Scope Offer 

. % _ > 

. 0.4 Min. Lux illumination (B&W (1 Lux Min Lux Illumination (color ( = mene =» 30MHz! ONLY $299! . 
VMBLT1020 B&W, 21mm(D)x5Smm(L) ‘49. any qty. Similar Systems Cost 109s More! fn aed oF 
VMBLT1020W B&W Weatherproof, 21 mm(D)x58.5mm(L) ‘79. any qty. #SR-979 «Dual Channel i 

VMBLTJC19BW COLOR! Weatherproof, |7mm(D)x88mm(L) 139. any qty. @ * Dual Trace q 

* Vert Trigger 
COLOR CCD Mini Board Cameras J , ao Cos. , 

+ Low Power Consumption r technicians, weobliselbiary depots ey assembly rework. arranty: 
+ 1 Lux Illumination poste tesa oe Seon kr parser Boch yl prea #OSC-1 030 


+ Built-In Electronic Auto Iris for Auto perature variable from 100°C to 400°C (212°F to 754°F) 


Manufactured for CSI by a leading 


Light Compensation consumption: 275w max.Auto cooling feature cools 
. Stacour Spncktontzation s aren ag sisi after aha off to extend service life ef heating ele- O.E.M. manufacturer. See our website 
* 12Volts on the Web ments and handle. One year limited warranty from C.S.I for detailed specifications! 

400 TV Lines Comes with QFP Nozzle (0.68" x 0.68") 


VM3010PA 33mmx33mmxI8mm, Pinhole lens '99. any qty. 
VM3011-A 45mmx40mmx24mm, Standard lens, single board °89. any qty. 
VM3010-A 33mmx33mmx32mm, Standard lens *99. any qty. 


-_- = “=a 
= 2.4 GHzA/V Sender/ 
no §6©>©. Receiver System 

+ Wireless FM transmission of video (color or B/W) and 
sound (stereo or mono) up to 150 meters (line of 
sight) 

* Directional Antenna Design optimizes performance 

« Use with remote cameras or any input (satellite TV, 
cable etc.) where wireless transmission is desired. 
View on a TV set. 


* Performance through wails varies depending on 


construction methods etc. CSIHTR2400 Includes One Transmitter & One 


new! 3-1/2 Digit JUMBO Digital Panel ; 
pis = Meters Check these LOW PRICES! IN 

* 21mm Figure Height STOCK! 

* 5Volt Common Ground or 9V Independent Power Supply Versions 


Available * Each set nena a plug-in power supply for the Receiver with Power Supplies $109.00 
+ Voltage Divider Resistors included and max. Measured Range v1 7 segment LED displays channel (1-4) on receiver & CSIHTR2400TX Extra Transmitter/Each Receiver 


transmitter. will Monitor up to 4 Transmitters $89.00 


Selectable by Soldering a Selection Joint 
See more detailed specifications at www.web-tronics.com in the CCD comers setcion. 


+ Easy Bezel Snap-In Design (84mm x 41mm rectangular hole typical) 
* “O" Reading for “0” Voltage Input 

* High Quality SMD Production Method 3000 Series Digital R/O Bench Power Supplies 
+ Dual Slope Integration A-D Converter System +0.5% Accuracy . @ Low Cost Single Output @ 3 Amps 


Siig Ley ees vata me akin poe lee soe ee ery High stability digital read-out bench power supplies featuring constant voltage 
nbaappoanies hata et esha te and current outputs. Short-circuit protection and current limiting protection is 


PM-1029A LED 9V Independent Power Supply Version 1/$14.95 10/$12.50 100/$9.95 250/$7.89 . : A - 
PM-1029B LED 5V Common Ground Power seeebalsen 1/515.95 10/$13.40 100/$10.79 250/98.65 provided. Highly accurate LED accuracy and stable line regulation make the 3000 
series the perfect choice for lab and educational use. 


Our Most Sophisticated DMM We Sold Over 700 Last Year! 
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, 
Auto-Ranging with Analog Bargraph 

* K Type T ure Probe Included 
4 Yes + ue Prieto) 2s Pulse Signal for Logic Hy Audible Test 


* Continuity/Diode Test 
Time Mode with Alarm, Clock, | Logic Test 


and Stop Watch + Auto Power OFF/"Keep ON” Mode 


+ Dual Display * r 
* 10 Location Memory rence Input with Warning 


* Min, Max, Avg and Relative * Back Light 


Mode + Data Hold/Run Mode 


* Decibel Measurement 
“5 * Safety Design UL1244 & VDE-0411 
Cap and Ind. Measurement 3 Brotaciine Fisker 


* Temperature Mode (C/F) + Silicon Test Leads 


CIRCUIT SPECIALISTS, INC. 


Line Regulation: 2x10 ~* +1ma 

LED Accuracy: Voltage: +1% +2 digits 
Current: +1.5% +2 digits 

Wave Line Noise: +imvrms 

Dimensions: 291mm x 158mm x 136mm 


‘ 0813003: 0-30v/0-3amp 

eri, Digital R/O Bench PS, 

1x10*+5mv Load Regulation 
$99.00 5/$89.00 


INSTANTLY CLONES ANY 
SCSI OR IDE DRIVE 


CLONE, TEST OR REPAIR 
ANY HARD DRIVE 


“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!” BOB ROSENBLOOM, DIGITAL VIDEO, INC. 


DRIVE SERVICE STATION 


Copy entire hard drives with ease. 


BUY MANUFACTURER DIRECT: $995 


408 330-5525 


areas of the disk. Capacity is reduced 


by an insignificant amount, and the 


Drive duplicators weessential tools drive works flawlessly once again. Get 
é Sé Ss a ‘ 


for dealers and system builders. Don't you the ability to copy, reformat, the technology used by major repair 
spend hours installing and formatting repair, translate, and test any hard shops and data recovery centers. lhe 
drives. Do it instantly with the Pro. drive. Use the Pro to put any hard Pro repairs all disk defects caused by 
Set up any SCSI or IDE drive with drive through its paces. A full normal wear. Drives with mechanical 


damage may not be repairable. 


your original software. Connect blank 
drives to the Pro and presss start. 


You'll copy entire drives faster and 


more accurately than is possible on any 


PC. With our combination IDE and 
SCSI model, you can even copy data 
between diffferent interfaces. All 
models include both 2.5" and 3.5" 
interface adapters. The Pro also 
supports SCA and Wide SCSI drives. 
Choose the Pro, and you'll also have 
an entire factory drive test and repair 


system for under $1000. The Pro gives 


factory final test and performance 
analysis is performed. Complete test 
and repair reports are sent to any 
standard printer. 

The Pro will also reassign and 
eliminate drive defects. Here's how 
it works: First, a precise media 
analysis system scans the disk for 
errors. Detects are mapped out, 
and effectively “erased.” The error 
correcting system then “trains” the 
drive to permanently avoid detective 


areas. Data is stored only on the safe 


CORPORATE SYSTEMS CENTER 


3310 WOODWARD AVE., SANTA CLARA, CA 95054 


WWW.DRIVEDUPLICATORS.COM 


Call today for high volume multi-drive copiers and CD Duplicators 


Sold and intended for backup purposes only. Copyright laws must be observed. 


Write in 143 on Reader Service Card. 
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From soup to nuts, 
you'll find everything 
we make in our new 
2001 catalog! 


HUNGRY FOR THE NEWEST PARALLAX PRODUCTS? 


Our new 2001 Product Catalog is farm-fresh, featuring 
another new BASIC Stamp module, a build-your-own 
Starter Kit section, applications for putting your 
microcontroller on the internet, and our well developed 
Stamps in Class educational product selection. 


Go to www.parallaxinc.comeand request your free cata- 
log now through January 31, 2001. Offer available to 
domestic U.S. customers only (catalogs will begin ship- 
ping 01/08/01). International customers please inquire 
with your, Parallax distributors This. catalog has more 
ideas than products, so you'll be designing the minute 
your mail arrives! 


www.panallaxine. com 


BASIC Stamp is a registered trademark of Parallax, Inc, 


Write in 154 on Reader Service Card. 
NUTS & VOLTS MAGAZINE 
430 PRINCELAND COURT 
CORONA, CA 92879-1300 
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